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Technical Advance Marks Progress in 1931 
Although activity in the constructional field of power 
plant engineering has decreased because of the general 
depression, there has been considerable development 
in the technical end of the industry. These develop- 
ments are considered on the basis of an analysis of 
equipment installed in some 20 stations this year. 
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A review of progress in combustion and boifér prac- 
tice by the man who designed Bremo and South 
Amboy Stations. Simplicity, says the author, is the 
coming trend in Boiler Practice. Among the year’s 
important developments are the vertical single pass 
boiler and the fluid air heater. Units of considerably 
over 1,000,000 Ib. per hr. were placed in service dur- 
ing the year. 


Storing and Handling Fuels 
Development in methods of storing and handling fuels 
has been along conservative lines. Installation at 
Bremo Station of unusual interest among those made 
this year. 


Steam Making Equipment Shows Steady Progress 
Survey shows decided trend toward high economy in 
boiler operation. Experimental high pressure plants 
are being watched and interest in high temperatures 
continues. New Mercury Vapor plants now under 
construction total 40,000 kw. capacity. 


Feedwater Treatment Shows Advancement 
Physical and chemical aspects of scale, corrosion and 
embrittlement now better understood. Chemical treat- 
ment, evaporators, thermal and chemical deaerators 
reach high state of development. 


Turbine Room Practice in 1913 
Among the notable achievements are 3600 r.p.m. tur- 
bines for sizes up to 15,000 kw., a 10,000 kw. tur- 
bine for operation at 1000 deg. F., a 110,000 kw., 1200 
lb. steeple compound unit for an industrial plant and a 
115,000 kw. tandem compound reheat unit. 


Condensers and Auxiliaries 
New record in condenser and cooling tower size for 
central station service. Multistage condensate and 
heater pumps and new air pump arrangements are 
important among the year’s developments. 


Heat Balance and Flow Diagrams 
Few major changes made during the year. Bremo 
for 825 deg. F. and with open heaters is the greatest 
change. Delray with 1000 deg. F. and two mercury 
plants should influence design next year. 


Electric System Practice. By George Sutherland 

This article written by the Chairman of the Electrical 
Apparatus Committee of the N.E.L.A. reviews the 
year’s progress in electric generation, transmission 
and distribution. More kilowatts out of the same old 
dollar is the 1931 theme song of the utility engineer. 
Among the items discussed are oil circuit breakers, 
transformers, rotating machines, rectifiers, transmis- 
sion and distribution, 


Two 200,000 kv-a. Generators, Feature of Year’s Devel- 
opment 1201 
New 200,000 kv-a. units at Hudson Ave. Station are 
largest generators so far constructed. Considerable 
interest is being displayed in hydrogen cooling and 
tests on a 9375 kv-a. machine have been encouraging. 
Hydrogen cooling is known to develop new brush 
problems. Development of high voltage generators 
seems dormant, more interest being displayed in mul- 
tiple winding generators. 


Progress in Electric System Practice Reflected in Many 
Refinements 
Development in Electric System Practice is shown to 
be general rather than specific. Among the most 
important developments are those relating to switch- 
gear. Lightning investigations are being continued 
and much data is being gathered. Centralized con- 
trol of power stations is a new development of which 
much can be expected. 


Progress in Diesel Engine Field During 1931 
Development and Use of New Alloys has been con- 
tinued. Further research work on the action of oil 
sprays, air valves and other engine parts, contributes 
to overall efficiency of engine. An 18,000 hp. engine 
under construction in Europe. 


Large Plants and Large Units Characterize Hydroelectric 
1 


Progress in 1931 

Opening of several large hydroelectric developments 
marks progress during the year. Kaplan turbines have 
attracted considerable attention, particularly at Safe 
Harbor where six 42,500 hp. units were installed. 
Use of models in predicting performance is finding 
widespread acceptance. 
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TECHNICAL ADVANCE 





A 


LTHOUGH activity in the constructional field of 
power plant engineering has decreased because of the 


general business depression, there has been considerable 
development in the technical end of the industry. In this 
issue these developments are considered on the basis of an 
analysis of equipment installed in some 20 stations during 
the year. 


CTIVITY IN THE 
FIELD of power 
plant engineering 
this year has pro- 
ceeded along lines 

of technical improvement 

and refinement rather than 
in new construction as in 
former years. Comparatively 
few new power plants were 
constructed either in the cen- 
tral station or the industrial 
class. A number of additions 
to existing plants were made 
and in both classes a decided 
effort was made to improve 





Fig. 1. New plant of 
M. J. Whittal Asso- 


ciates 





Fig. 3. Moores Park 
Station at Lansing, 
Mich. 


























the overall efficiency by util- 
izing the more modern prin- 
ciples of power plant prac- 
tice. There is a decided tend- 
ency on the part of every en- 
gineer connected with power 
plant design or operation to 
get more kilowatts out of the 
same old dollar. This is as it 
should be. The true criterion 
of power plant practice is 
not necessarily B.t.u.’s per 
kilowatt-hour but kilowatt- 
hours per dollar. A station 
with a low B.t.u. per kilowatt 
rate may very well show a 
higher cost per kilowatt of 
output than a station having 
a higher heat rate. 

In all departments of the 
power plant the trend is 


Fig. 2. Michigan City 
Station 




















December 15, 1931 


ENGINEERING 





1171 








Fig. 4. Trinidad Sta- 
tion of the Texas 
Power and Light Co. 


toward simplicity. This applies as 
well to bus layouts and switching 
equipment on the electrical end as it 
does to boiler design and heat bal- 
ance on the steam end. In the boiler 
room particularly, the tendency 
toward simplification is quite appar- 
ent and in the design of Bremo Sta- 
tion it has gone a long way. The high 
single pass, inclined tube boiler which 
has been installed there as well as in 
three other stations, is extremely sim- 
ple and seems to operate quite as ef- 
ficiently and successfully as the old 
type of boiier with its innumerable 
accessories. 

Our review of developments this 
year is based upon a survey and an- 
alysis of equipment installed in the 
stations listed in the accompanying 
tabulation. Not all of these plants are 
new, indeed approximately half of 
them represent additions to existing 
plants. The first eleven are of the cen- 
tral station class, either private or 
municipally owned ; the last ten are of 
the industrial type serving individual ° 
industries or institutions. 

In both of these two classes of plants the trend toward 
higher pressures and temperatures is firmly established. 
At least four large installations were made this year 
for 1400 lb., one for 1800 lb. in an industrial plant; a 
2500-lb. testing boiler and a 3500-lb. experimental boiler. 

Aside from the boiler developments in the stations 
listed in the survey, other important developments are 
outdoor mercury vapor plants at Schenectady and the 
outdoor 1400-lb. steam central station at Herndon, Cal. 
These are both now under construction. 

During the year, stokers have increased in size some- 
what and new types of pulverizers and burners have 
been developed to give greater capacity and reliability. 
Use of water-cooled furnace walls is general with both 
stoker-fired and pulverized coal fired furnaces and there 
has been considerable development of accessories adapt- 
able to higher pressure and higher capacity units. 

Few outstanding developments have occurred dur- 
ing the year in coal storage and handling practice. The 
most unusual item is at Bremo Station where a system 





MARKS PROGRESS IN 1931 


of loading coal from bunkers direct to pulverizer feed- 
ers was installed. 

Through research, the physical and chemical prop- 
erties of scale, corrosion and embrittlement are now bet- 
ter understood and equipment is available for using this 


knowledge. Embrittlement studies in the laboratory 
and in the field over a period of years have been con- 
cluded and the protective ratios recommended by the 
A.S.M.E. code have been verified. 

In spite of many developments during the past few 
years, new turbine designs and sizes continue to be 
brought out and records broken. Among the notable 
developments are 3600-r.p.m. condensing 
turbines for sizes up to 15,000 kw.; a 
10,000-kw. turbine for 1000 deg. F. op- 
eration; a 110,000-kw., 1200-Ib. steeple 
compound turbine for an industrial 
plant and a 115,000-kw. tandem com- 











POWER PLANT 


1172 


pound reheat unit. Several units for the 800-850 deg. F. 
range are being installed or are under construction 
for next year and in addition two 20,000 kw. mercury 
turbines are now in the shops. One of these latter is 
to be installed at an industrial plant, the other in a 
central station. 

Many new developments in the condenser field lead 
to the conclusion that there is no practical limit to the 
condenser shell size. At Hudson Avenue station, a 
101,000 and a 100,000-sq. ft. condenser each serve a 
160,000-kw. turbine. One development that will prob- 
ably have considerable influence on design is the ap- 
plication of welding for fabricating shells. A number 
of such welded units have been built during the past 
year. Advantages claimed are lighter weight, reduced 
air leakage and lower costs. Auxiliary practice has 
been fairly well standardized, the only development of 
note being in air pump practice where in one station 
the primary stage is an ejector operated by gland leak- 
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work has been done in this direction. The deion type 
of breaker has performed remarkably well as has also 
the new oil blast type. Metal clad types of switchgear 
seem to be gaining in popularity and a number of in- 
stallations have been made both indoor and outdoor. 
Transmission voltages still have their maximum at 
220,000 but there seems to be a feeling that higher volt- 
ages will be in order in the future and as Mr. Suther- 
land points out in an article in this issue, manufac- 
turers are discussing among themselves as to just what 
they will say to the first customer who steps up to the 


_eounter and asks for a 330,000-v. equipment. 


Generators are still growing in size.’ This year the 
limit has been extended to include two new units each 
rated at 200,000-kv-a. Voltages remain about the same, 
no new units built this year exceeding the 22,000-v. 
maximum of the State Line machines. For the time 
being, the question of higher generator voltages is dor- 
mant—the necessity for higher voltages apparently hav- 


LIST OF POWER STATIONS INCLUDED IN SURVEY 








OwNeERS 
Virginia Public Service Co. 


NAME OF STATION 


ING iC BRAS scans hep’ s sae tino 
MGRRRID PRAWET 566 wos ae eliepscstne eee 
Riverside Station 
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Hudson Avenue (1931 Ext.)...... 
BD OS IOD: oo iovics onan ee oe as 
Rrimidad (4030 Ext) ....<cdc00% 6. 


Aa Se Northern States Power Co. 
Brooklyn Edison Co. 
Texas Utilities 

Texas Power & Light Co. 


Montes Park |. s<- <ckissiceees 8s City of Lansing, Mich. 

BAMPRIOE as oss os tetas les Seb Reis Milwaukee Elec. Ry. & Light Co. Milwaukee, Wis. 
PAPE AT MOILY: \inis c;cse is anhes eee aire Northern Indiana Public Serv. Co. 

Glenwond «co ssscsucesneeneekees Long Island Lighting Co. 


P. H. Glatfelter Co. 

M. J. Whittal Associates 
Sunbury Converting Works 
State of Indiana 


P. 34, Sahathelter Coc 55s o3.cc.. esses 
M. J. Whittal Associates.......... 
Sunbury Converting Works....... 
Indiana Boys’ School............. 
Michigan Limestone & Chem’! Co. 
Indianapolis Hospital 
Youngstown Sheet & Tube Co.... 
Hawthorne Extension............. 
Kearny Extensions .60..0:\5s.0's0 0 
World Cleaners & Dyers.......... 


ESR wide City of Indianapolis 
Western Electric Co. 
Western Electric Co. 
World Cleaners & Dyers 


‘Jersey Central Power & Light Co. Sayerville, N. J. 


Cleveland Elec. Illuminating Co. 


Michigan Limestone & Chem. Co. Rogers City, Mich. 
Youngstown Sheet & Tube Co. 


DESIGNERS 
Electric Management & Engrg. Co. 
Manag’t and Engrg. Corp. (Clark Int.) 
Byllesby Engrg. & Management Corp. 
Cleveland Electric Illuminating Co. 
Brooklyn Edison Co. 
Community Power & Light Co. 
Texas Power & Light Co. 
J. E. Woodwell 
Milwaukee Elec, Railway & Light Co. 
Michigan City, Ind. Sargent & Lundy, Inc. 
Glenwood Landing,L.L.E. L. Phillips & Co. 
H. M. Wilson Co. 
Francis J. Sill 
D. W. S. Dyer 
Charles Brossman 
Allied -Engineers, Inc. 
Charles R. Ammerman 
Youngstown Sheet & Tube Co. 
Western Electric Co. 
Western Electric Co. 
Breuer Engineering Co. 


LocaTION 
Bremo Bluff, Va. 


Minneapolis, Minn. 
Cleveland, O. 
Brooklyn, N. Y. 
Abernathy, Texas 
Trinidad, Texas 
Lansing, Mich. 


Spring Grove, Pa. 
Worcester, Mass. 
Belvidere, N. J. 
Plainfield, Ind. 


Indianapolis, Ind. 
Youngstown, O. 
Hawthorne, III. 
Kearny, N. J. 
Mt. Vernon, N. Y. 





age steam from the high pressure turbine, the second- 
ary stage being a reciprocating dry vacuum pump. 

An extension of the upper temperature limit to 1000 
deg. F. together with several stations in the 800-850 
deg. F. range give definite indications of considerable 
improvements in heat rates of the larger stations. This 
will increase the nonreheat pressure limit up to around 
800 lb. Another important development is the start of 
two mercury vapor plants each with a 20,000-kw. mer- 
cury turbine. Investigations along this line for several 
years at South Meadow have shown that plants of this 
type are not only practical and reliable but extremely 
efficient. Open heaters have been used in a second sta- 
tion but the adoption of these will effect little change 
on the heat balance or plant layout. Radiant reheater 
and superheater investigations carried on at Lakeside 
for several years are being used in the design of the new 
Port Washington station to give desirable initial and 
reheat temperature over a load range of from one quar- 
ter to full load. 

In the electrical field, the process of development 
during the year has been mainly one of refinement, of 


- further perfection of details and a general better un- . 


derstanding of the principles involved. The design of 
switchgear to handle the increasing loads successfully 
continues to be of great importance and considerable 


ing been met by the development of the multiple wind- 
ing machine. While no hydrogen cooled generators have 
been placed in commercial services, tests on a medium 
sized unit have been successful and it is probable that 
this will be the next important development in this field. 

A number of large hydrogen cooled synchronous 
condensers have been placed in service during the year, 
the total capacity of hydrogen cooled condensers now 
in service being 137,500 kv-a. Some additional 70,000 
kv-a. are on order. 

In industrial service, much is being learned regard- 
ing the application of synchronous motors to industrial 
drives. Knowledge of the starting, acceleration and pull- 
in requirements has been extended and a number of 
unique designs were developed during the year. 

Transformers are being made larger and consider- 
able work has been done in developing methods for in- 
creasing the capacity per unit volume. New types of 
radiators, forced circulating of oil, improved blower 
systems all aid in a more effective removal of the heat 
generated in the windings. Considerable development 
also has taken place in the design of the non-resonating 
or so-called lightning proof type of transformer. Tests 
on these units indicate that they can successfully with- 
stand lightning surges. 

In the field of Diesel power, the use of the newer 
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FIG. 5. RIVERSIDE STATION OF THE NORTHERN STATES 
POWER CO. 


alloys such as chrome-nickel iron and steel has improved 
engine design. Further research work has been con- 
ducted on the action of oil sprays, air valves and other 
engine parts. Much work has been done in developing 
high speed, light weight Diesels for automobile and air- 
plane work. Several large units were built during the 
year. In Europe an 18,000-hp. is being installed. In 
the United States are the five 7000-hp. double acting 
solid injection engines now under construction for the 
city of Venice, Cal. A completely automatic Diesel elec. 
tric plant was placed in operation during the year at the 
Hotel Chelsea in New York. This contains three 75-hp. 
Diesels driving 50-kw. generators, connected with a 
storage battery and automatic control devices in such 
a way that the battery carries extremely low loads, also 
short peak loads, the engines stopping and starting and 
dividing the load without the supervision of an operator. 
Complete control is provided for failure of fuel, lubri- 
cant or cooling water. The plant operates in a basement 
room in total darkness. . 
Much interest has been shown in methods of re- 
claiming heat from Diesel exhaust gas. In addition to 
the equipment already available for this purpose, a new 
thimble-tube boiler for reclaiming this heat has been 
developed and placed on the market. Another interest- 
ing development is the use of butane engines driving 








1173 


gasoline pipe line pumps. The butane is sent through 
the gasoline line in liquid form, drawn off at the pump- 
ing station stored under pressure and released to be 
burned as a gas in the engines. 

In hydroelectric practice, developments during the 
year include the placing in service of several large hydro- 
electric plants which were under construction last year, 
such as Bagnell development, Salt Springs in Calif., 
and others. Further construction work has been carried 
out on other large projects such as the Rock Island 
plant of the Puget Sound Power and Light Co. on the 
Columbia River, the Ariel plant of the Inland Power & 
Light Co. on the Lewis River in Washington, and the 
Safe Harbor project of the Safe Harbor Water Power 
Corp. on the Susquehanna River in Pennsylvania. 

Installations of the Kaplan turbine (propeller run- 
ner with movable blades automatically adjusted by the 
governor) have attracted much attention. The outstand- 
ing Kaplan installation so far is at Safe Harbor where 
six 42,500 hp. units are being installed, built to the 
same design by two different manufacturers. Several 
other smaller Kaplan units have been installed during 
the year. 

Several interesting installations of large outdoor and 
semi-outdoor hydroelectric generators have been made 
during the year. Among these are two 31,000-kv-a. 
units at Carpenter plant, two 25,000-kv-a. units at Mo- 
rony plant, six 24,000-kv-a. units at Bagnell. Altogether 
there are 12 plants in the country with generators en- 
tirely outdoors or with an extremely small superstruc- 
ture and outdoor cranes. These plants range in capac- 
ity from 250-kv-a. to 210,000-kv-a. 

Large units built during the year include 92,000-hp. 
water wheels for the Dnieprostroy development in Rus- 
sia, and two 90,700-hp. units for the Diablo projects of 
the city of Seattle, the latter units being the largest built 
up to the present time for installation in the United 
States. A 57,000-hp. unit at Spier Falls is the largest in 
physical dimensions installed in this country. For the 
Vargon plant in Sweden, however, some Kaplan units 
with runners over 26 ft. in diameter are planned, which 
will be the largest in physical dimensions in the world. 

Research work continues on cavitation, design of 
dams and other items at the various laboratories of man- 
ufacturers and operating companies. Use of models for 
predicting performance and aiding design of hydraulic 
structures is finding widespread acceptance. Work is 
under way on the new National Hydraulic Laboratory. 











FIG. 6. TUCO STATION 
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T IS DIFFICULT TO DRAW conclusions in power 
plant development, particularly in the development 

of steam generating equipment which is one of the oldest 
arts in the power plant field, in a period of the rela- 
tively short time of one year. The development of steam 
generating equipment, in fact of any engineering 
progress, is usually more normally a growth fostered by 
the urge of greater economy, larger capacities or other 
pressing incentives; therefore, the development looking 
over the comparatively small space of time of one year is 
not likely to be marked or extraordinary in this aspect. 


Borers 


In the past year, the tendency has continued for 
larger units and greater steam outputs per boiler. There 
liave been placed in operation this year units producing 
considerably over 1,000,000 pounds of steam per hour 
which, considered in the light of the size of units a few 
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years ago, are indeed large 
units. The operating boiler 
pressures are also continu- 
ing upward, although not 
at a rapid rate. Consider- 
able experience has been 
gained during the year 
with the new high pressure 
stations which are in serv- 
ice which have demon- 
strated the reliability of 
this type of boiler unit 
and have pointed out the 
precautions necessary for 
proper boiler operation at 
higher pressures. 

For a number of years, 
in the quest of greater 
efficiency, more and more 
auxiliaries of various kinds 
have been added to the 
boiler with the result that 
the boiler and its acces- 
sories were getting to be a very complicated piece of 
apparatus. During the year there have been several 
cases of attempts to simplify this more or less cumber- 
some structure by means of high, single pass, inclined 
tube boilers, in one case with a tapered gas pass and with 
a fluid air heater, using a heat transfer fluid. This 
tendency is one which leads in the right direction, that 
is, not only simplifies boiler construction and operation 
by the elimination of many cumbersome parts, but it 
lowers fan power and if properly designed can produce 
equal efficiencies to the other methods. The installation 
in Europe of a boiler with an extended surface on the 
tube sections away from the fire is an interesting devel- 
opment and it would not be surprising to see this carried 
further and these surfaces not only extended, but also 
the surfaces next to the fire protected and all surfaces 
stream lined. 

At the present time, the tendency seems to favor, 
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1lin Boiler Development 
si}Toward Simplicity 


Development of high single pass inclined tube 


boiler, units with capacities 


considerably over 


1,000,000 lb. of steam per hour, and fluid air 
heaters are some of this year’s contributions to 


boiler plant design. 


By R. C. Roe 


7... Se: ae see oo 


Electric Management and Engineering Corp. 


for high pressures (1200 to 1400°lb.), a combination 
of natural circulation and series boiler construction, 
although there are some installations of the three drum, 
bent tube type, while for low pressures the tendency 
still seems to be divided between the inclined tube, sec- 
tional or box header type boiler and the curved tube, 
multi-drum type. During the past year, there have been 
a few installations of the high, single pass, inclined type 
boiler previously mentioned. These were for moderate 
pressures. There seems to be no good reason why this 
type of boiler should not be used for higher pressures 
and it seems to have particular advantages for high 
ratings per boiler section in a sectional header boiler, 
provided it is properly designed. In the few installa- 
tions of extremely high pressures, practically all foreign, 
the straight series boiler of the Benson type still seems 
to be considerably in favor, although there is some 
favorable comment for the Loeffler boiler. 

With certain coals, the slag problem is still being 
given attention and we see an increased tendency for 
wide spacing of the lower boiler tubes to form a slag 
sereen and to help these conditions. In one case, a tube 
sereen or slag screen was built part way up the furnace 
to improve slag conditions existing. Engineers are more 
and more recognizing this problem and are giving more 
and more thought to it in the design of their furnaces 
and boilers. : 

The stations installed last year with unit boilers, 
that is with one boiler per turbine or in some cases with 
two boilers per turbine as a unit, have had some oper- 
ating experience and at least one other station has gone 
into service with this boiler arrangement installed. The 
operating experience appears to be favorable to this 
arrangement, particularly at high pressure stations and 
is receiving consideration by engineers for other stations. 

The use of superheat control has been placed in suc- 
cessful operation in several stations, as well as in some 
few cases the use of control temperatures on the reheated 
steam also. This looks like a move in the right direction, 
even though the tendency still is toward higher and 
higher superheats. There seems to be a general accept- 





ance among engineers of the practicability of going to 
850 deg. or perhaps even 900 deg. in superheat and 
reheat temperatures when conditions are suitable for 
their use; in fact, many engineers are thinking along the 
lines of 850 deg. superheat and the omission of the 
reheat, particularly in cases where the pressures are 
not above 1000 lb. 

The question of straight carbon steel tubes or various 
alloy tubes for high temperature superheaters has been 
given quite a good deal of discussion in the last year 
and where the temperature is low enough the consensus 
of opinion seems to favor straight carbon tubes, although 
it is recognized that for temperatures beyond the limits 
of this material, alloys must be used. In some of the 
foreign installations, some of the carbon tubes have been 
changed to alloy tubes during the year. 


FURNACES 


Furnace construction has kept pace with boiler con- 
struction and a large number, if not the majority, of the 
large boilers are now being equipped with water walls. 
In cases where these are pulverized fuel fired using slag . 
tap furnaces, there seems to 
be a distinct tendency toward 
water cooled or air cooled fur- 
nace bottoms, the water cooled 
bottoms seeming to come into 
the greater predominance of the 
two. The temperature stresses 
on slag tap furnace bottoms is 
still the source of some diffi- 
culty but is being minimized 
by the use of water cooled or 
air cooled bottoms in the slag 
tap furnaces. 


In the matter of furnaces, 
the tendency seems to be in- 
creasing toward the use of sur- 
faces without refractories, 
particularly with higher lib- 
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erations. Unfortunately, high liberations have not 
always been accompanied by better combustion condi- 
tions and the question of furnace liberations is largely 
one of judgment. In general, the majority of engineers 
favor low or moderate furnace liberations where extreme 
reliability and low maintenance is a factor, and others 
are willing to go to higher liberation where a multi- 
plicity of boilers exists and the opportunity for proper 
maintenance is therefore improved. There has been a 
distinct tendency toward trying to improve combustion 
conditions along with decreased furnace volumes by 
better burner design and better burner arrangement, a 
great deal of thought having been given by many engi- 
neers to the placing of their burners in the furnace and 
the effect of their location on general furnace conditions, 
as well as to the type of burner. This trend of thought 
is highly commendable and much work remains to be 
done to obtain the maximum results from a given fur. 
nace volume. 


Water TREATMENT 


In the matter of water treatment, the operation of 
high pressure plants has shown that in these plants the 
water conditions must be much more carefully watched 
than in the plants at more moderate pressures. This is 
true not only from a corrosion viewpoint of the boiler 
indicating the entire elimination of oxygen and CO, 
in the water and the extremely careful maintenance of 
proper PH value, but also in the silica content of the 
boiler feedwater to prevent carry overs which would 
deposit on the turbine blades. The majority of the high 
pressure plants have had some difficulty along these lines 
and have taken steps to control this situation, some going 
to a silica content of the boiler water of 10 parts per 
million or less in their endeavor to prevent this diffi- 
culty. The majority of the high pressure plants have 
succeeded in properly remedying this condition and it 
looks as if the water problem in these plants can and is 
being properly controlled. 


STOKERS AND PULVERIZERS 


In the case of stokers and pulverizers, there seems 
to be a continuing tendency toward the use of pulver- 
izers, notwithstanding the fact that stoker manufactur- 
ers are constantly producing improved stokers which are 
eapable of improved performance and which can show 
results approximately equal to those of pulverized fuel 
stations. The larger steam capacities of the large boilers 
have induced some of the manufacturers to construct 
larger pulverizers until now there are in successful oper- 
ation pulverizers capable of handling fifty or more tons 
of coal per hour. 


Arr HEATERS 


The tendency of the year on air heaters has not 
been particularly marked, both plate and tubular types 
having been installed, with quite a few of the so-called 
regenerative types. During the year there has been 
placed in service an air heater installation using 
diphenyl-oxide-naphthalene as a heat transfer medium 
and thereby eliminating ductwork. This installation has 
been very successful and has attracted considerable 
_attention. There seems to be some tendency toward in- 
creasing air temperatures, with proper care being taken 
that the temperature of the primary air does not get too 
high, particularly where primary air is used for coal 
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drying and transportation in unit pulverizers. The space 
occupied by air heaters is beginning to be an important 
factor and is being given serious consideration by design- 
ing engineers and in some cases proposals have been 
made to install air heaters external to the station 
building. 
ATMOSPHERIC POLLUTION 

The problem of atmospheric pollution from our waste 
gases and stacks is one which has had unfavorable and 
unwarranted agitation during the year from a few of 
the municipal governing bodies. It is also one on which 
engineers have been making considerable progress, both 
in Europe and in this country, although the progress in 
Europe is more pronounced than in the United States. 
There have been placed in operation several installations 
using various methods of dust collection and dust 
removal from stack gases. This matter still presents a 
problem deserving of the engineer’s attention to provide 
more general use of dust prevention means before the 
solution is forced upon the industry by unfavorable 
legislation and unreasonable rulings. The problem is 
not only one of dust removal from the gases, but is also 
one of dust disposal after it has been removed as has 
been found out during the year by some of the organiza- 
tions who have taken steps for removal. This not only 
applies to pulverized fuel ash in the flue gas but also 
to cinder catchers and means for removal of dirt par- 
ticles in the gas stream from the stoker fired installa- 
tions. There has probably been more progress this past 
year on this problem, both here and abroad, than in any 
previous year in history but notwithstanding this 
progress, the problem is still an active one and needs 
the united attention of those responsible for power sta- 
tion design. This is particularly true in cases where 
large power plants are located in or near large centers 
of population. 


GENERAL TENDENCIES 

We see an increasing tendency in the past year to 
pay closer attention to the economics of boiler room 
design and in fact to the entire plant design and to 
produce more capacity for the dollar and examine the 
efficiency of each piece of apparatus to determine 
whether it is fully justified not only from a performance 
viewpoint, but also economically. 

A review of the year’s work would not be complete 
without the mention of the authorization and design of 
two steam mercury plants on the mercury vapor cycle 
which include mercury boilers, a combination of water 
and mercury furnace walls and many other interesting 
constructive developments. While these plants will not 
be in operation this year, the design and test work is 
going forward on them and we can look forward with 
considerable anticipation to the results that these plants 
will produce. 

In general, the tendency in the last year has been 
one of steady, careful progress which the engineers and 
owners of power plants in this country can look back 
upon with pride and say that they did not stand still, 
that they made progress; the art has advanced but yet 
undue risks were not taken and major failures have not 
existed. With the same spirit of progress in the future, 
we shall see more and more development in steam gen- 
eration, lowered costs of steam particularly if due care 
is given to the initial cost as well as the operating cost 
and with greater utilization of our natural resources. 
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Storing and Handling Fuel 


Wipe Variety oF Puant Conpitions NECESSITATES 
Wie Variety or EqQuirpMENT AND MeEruHops 


ETHODS of storing and handling fuel in power 

plants preparatory to burning have not changed 
or developed materially during the past year. The fact 
that all plants shown on the accompanying tabulation 
possess some equipment for weighing or otherwise meas- 
uring the fuel is a clear indication that progress has 
been made in measuring plant performance, especially 
in the industrial power plant. 

Perhaps the most interesting arrangement of coal- 
handling equipment installed during the year was that 
of the Bremo Station; complete details of this station 
were given in the May 1, 1931, issue of Power Plant 
Engineering. Coal delivered to the plant can be stored 
in a 25,000-t. storage pile by a drag scraper. Coal 
reclaimed by this drag scraper or unloaded direct from 
cars is sent to a coal breaker from which a skip hoist 
takes it to an automatic scale loading a belt conveyor 
that runs over the storage bunkers. From these bunkers 
the coal passes directly to the feeders of the pulverizing 
mills, which are set directly beneath the bunkers. The 
feeders consist of short belt conveyors carried on scales 
provided with Selsyn motors to transmit the weight 


indication to the control room above. At the same time, 


the weight of air supplied to the burners and mills 
is measured and the entire arrangement is designed to 
give a flexible accurate method of pre-measuring coal 
and air before they enter the burners as an aid to the 
boiler operator. At Bremo the coal handling equipment 
and pulverizing mills are all arranged in a compact 
assembly at one end of the boiler room, separated from 
it by a dividing wall. The coal feeders and weighing 
devices are of the same general type as those used at 
South Amboy last year. 


Varyina ConpiTIonNs DEMAND VARIETY OF EQUIPMENT 

While the Bremo equipment demonstrates original 
and carefully thought out arrangement of standard 
elements, it must not be thought that the other stations 
on the tabulation have failed to give full consideration 
to this important subject. The variety of operating con- 
ditions, loads, physical characteristics of location and 
other similar factors influencing fuel storage are well 
reflected in the table. 

In all cases except two, whether the fuel is coal, oil 
or gas, some provision is made for storage, the size of 
the storage pile varying from 1000 t. at the Whittall 
plant to 200,000 or 250,000 t. for such plants as Hudson 
Ave. and Ashtabula. Maximum depth of storage pile 
ranges from 8 ft. for the Texas lignite burned at Tuco 
up to 25 or 30 ft. for the Eastern bituminous coals 
used at Hudson Ave., the Pocahontas screenings at 
Riverside and the Indiana coal at Michigan City. 

Unloading, storing and reclaiming equipment also 
shows a wide variety, dictated by a great many factors. 
Traveling cranes, rotary car dumpers, barge unloading 
towers, trestles, locomotive cranes and other types of 
unloading equipment are used. For storing and reclaim- 
ing, the drag scraper is used by eight of the plants 


tabulated ; others use locomotive and bridge cranes. In 
most of the plants tabulated, coal is crushed or broken 
before it goes to the boiler house bunkers. 


MetHops or WEIcHING CoaL 
For conveying coal to bunkers, belt, flight and bucket 
conveyors, automatic trolley cars and skip hoists find 
their places to met the varying conditions, As pointed 
out above, some method of weighing coal before burning 














ELECTROSTATIC PRECIPITATOR CONTROL AT GLENWOOD 


is employed by each of the stations noted and this con- 
firms the general observation that more and more care 
is taken in the modern power plant to measure at least 
the coal and water accurately. These coal weighing 
devices are sometimes special automatic devices as at 
Bremo, or automatic coal scales between bunker and coal 
burning equipment, as at Raritan, Moores Park, Michi- 
gan City, Michigan Limestone and Chemical and others. 
Some plants weigh coal in cars, as at Riverside and 
Ashtabula, using track scales. Hudson Ave. uses both 
track scales and weigh larries. Weigh larries are also 
used at Indianapolis Hospital, Sunbury, Glatfelter. 
New types of coal sampling equipment have been devel- 
oped during the year to aid in checking plant per- 
formance. 

Fuel for the Tuco plant is gas and fuel oil from the 
Amarillo field, gas brought to it by pipe line and oil 
by pipe or rail. Oil is stored in a 120,000-gal. under- 
ground concrete storage tank. 

At the plant of Youngstown Sheet & Tube Qo., the 
principal fuel is blast furnace gas supplemented by 
pulverized coal. The gas is drawn directly from the 
blast furnaces, a large battery of gas washers cleaning 
it before it goes to the boiler house. The boilers are 
designed to burn this gas as it is made, the amount of 
gas varying with the operation of the furnaces. For 
this reason and because there is scarcely ever a surplus 
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of gas, no storage is provided for it. The gas is burned 
up to the limit of the blast furnace output and if more 
steam is needed than this is able to supply, an auto- 
matie combustion control system turns on the pulverized 
coal, prepared in a central system. For this system, 
five cars of coal may be held in storage on a track under 
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tive landscaping, the attractively designed main build- 
ing itself, provide a unified effect. Only too often the 
coal handling and storing equipment of a power station 
is little better than an eyesore and we mention the good 
design at Michigan City to show that such eyesores are 
not necessary. The cost of improving the appearance 





FUEL STORAGE 


AND HANDLING 





AVERAGE OUT- 
SIDE STORAGE 
TONS 
FUEL OIL-GAL. 


MAXIMUM 
OEPTH OF 
STORAGE 
PILE 


TYPE OF 
FUEL AND 
SOURCE 


METHOD 
OF 
BURNING 


How 


STATION 
2 RECEIVED 


UNLOADING 
EQUIPMENT 


BLR HOUSE 

BUNKERS 

CAPACITY 
TONS 


HOW 1S 
COAL 
WEIGHED OR 
MEASURED 


CONVEYORS 
TO BOILER 
HOUSE 
BUNKERS 


STORAGE 
AND 
RECLAIMING 
EQUIPMENT 


PREPARATION 
FOR 
BURNING 











W.VIRGINIA 
BITUMINOUS 


PULVERIZERS 


h 
si UNIT SYSTEM 


25,000 T. 19 FT 


TRACK 
HOPPER 


AUTO DEVICES 
AHEAD OF 
PULV. FEEDER 


150 TON 
PER BLR. 


DRAG 


SCRAPER SLUICE 





RARITAN 
RIVER 


NA VU. F. 70,000T. 
BITUMINOUS STOKERS 


TRACK HOPPER 
PORTAL CRANE 
FROM BARGES 


900 TONS 
TOTAL 


AUTO. 
SCALES 


DRAG 


SCRAPER CRUSHER SLUICE 





POCAHONTAS 


RIVERSIDE SCREENING 75,000 T. 


U.F 
STOKERS 


TRACK HOPPER 
O'HEAD, CRANE 
TRAVELING | 





LOCOMOTIVE BUCKET E-EV. | 240 TONS 
CRANE CRUSHERS BELT CONV. PER BUR IN CARS SLUICE 


i 





PITTSBURGH NO8 
BITUMINGUS 


224,000 T. AVERAGE 


254,000 MAXIMUM 50 FT. R.O.M, 


PULVERIZED 





ASHTABULA 


ROTARY DUMPR) 
TO 
TRACK HOPPER 


300T. PER BLA TRACK SCALE | 
| CRUSHED AT 
|i8oT FULV | CAR DUMPER 





BREAKERS 
BRIDGE CRANE SLUICE 


& 
PULVERIZERS 








EASTERN BIT. 
R.O.M. UF. . . 36 FT. MAX. 
CENTRAL &WeST. STOKERS ENTIRE STATION | 25 FT. AVE. 


PENNA. 
SOUTHERN W.VA. 


HUDSON AVE. 


| | 
| 3-300T. PER HR’ |5T AUTO TROLLEY) 
| COAL TOWERS | | 
3. GRAB HOIST 
MACHINE & 
CRUSHERS | 


| if 
2-25 T.SCALES 
IN TRACK SYS. 
20 TON WEIGH 
LARRIES &1 AUX 
20T LARRY 


CARS ONTRACK | p2gc00 T. 
PASSING UNDER | ENTIRE STA. 
TOWER & OVER 

BUNKER | 


CRUSHER SLUICE 





120, . 
OIL UNDERGROUND 


Rick OIL PIPE LINE a Aes 
MARILLO FLD. & RAIL U CONCRETE STOR. 


GRAVITY FEED 
TO 
UNDERGROUND 
TANK 





STORAGE TANK 
TOFUEL OIL 
PUMPS 


| 
GRAVITY FEED | 
| 





TEXAS LIGNITE 
TRINIDAD MALAKOFF TEX. BURNERS 17,000 T+ 


DUMPED 
INTO 
HOPPER 


224T.PER BLR 
CRUSHED 
56 T. PULVERIZ D} 


IN CARS & 
BY AUTO. 
SCALES 


ROLL CRUSHER BUCKET ELEV. 


PULVERIZERS BELTS 





ULF. 
STOKERS 


WEST VIRGINIA 
BITUMINOUS 


30,000 TO 
50,000 T. 


LOCOMOTIVE 
CRANE 


AUTO. 
SCALES 


BUCKET 
& BELT 


STM. LOCOMOTIVE 
GRAB BUCKET 


CRUSHER 1000 T. 





PULVERIZED 
BIN & FEEDER 
SYSTEM 


EASTERN BIT. 
SCREENING 
PA.& W.VA. 


80,000 T. CAR 
12000 TACTUAL FOR 
EMERGENCY 


CRUSHER & HAMMR) 
MILL. PULVERIZER 
ARRANGED FOR 
MILL DRYING WITH: 
FLUE GASES 


GREEN COAL 
350T.PER BLR 
PULV. I80T- 


LOCOMOTIVE 
CRANE SLUICE 





4TH VEIN 
INDIANA 
LINTON 


PULVERIZED 


GASOLINE 
LOCOMOTIVE 
CRANE CRANE 


GASOLINE BREAKER 
LOCOM 


OTIVE SLUICE 


AU 
700 T/BLR. 
PULVERIZERS 4 


tl 





PULVERIZED 20 FT. AVE. 


BARGE 
UN LOADING 
TOWER 


DRAG SCRAPER CRUSHER SKIP HOIST TRAM CAR SLUICE 








PH.GLATFELTEA pa, BTUMINOUS PULVERIZED 


TRACK HOPPER 
& ELEVATOR 


WEIGH 
LARRY 


CRUSHER & 
PULVERIZER 


DRAG 
SCRAPER 


FLIGHT PNEUMATIC 





M. J. NEW RIVER 
WHITTAL BITUMINOUS 


U.F. 
ASSOCIATES | LILYBROOK STOKER 


TRACK HOPPER 
& 
BUCKET CONV. 


INDIVIDUAL 
BOILER 
SCALES 


CONTINUOUS 
BUCKET 
CONVEYOR 


STEAM 


607/BLR. VACUUM 





PA. BITUMINOUS PULVERIZED | 


SUNBURY 
Eaeart ING WK) 


TRESTLE 
CAR HOPPER 


FLIGHT & WEIGH 
CRUSHER BUCKET 550 T. LARRIES SLUICE 





INDIANA INDIANA ULF. 
BOYS STOKER 
_ SCHOOL 


BOTTOM 


SPACE. DROPS 


IN CARTS 
SCALES IN 
BOILER ROOM 








MICHIGAN 
LIMESTONE & 
CHEMICAL CO 


PITTSBURGH 
GAS 


UF. 
COAL STOKERS 


BOATS 


BELT 
TO 
AUTO SCALES 


CRANE BELT 125T. PER BLR HOPPERS 





INDIANAPOLIS 
HOSPITAL 


INDIANA CS. 
BITUMINOUS, | TRUCKS STOKERS 


TRACK 
HOPPER 


ASH BUGGY 
& SKIP HOIST 


WEIGH 
LARRY 


DRAG BUCKET 
SCRAPER CRUSHER ELEV. 250 T. 





YOUNGSTOWN | B.FURNACE GAS| PIPE FROM B.F.| GAS BURNERS 


SHEET 


& 
TUBE CO, COAL AUX. RAIL PULVERIZED 


SKIP HOIST 
& LOADER 


GAS WASHERS PIPING 


SKIP HOIST 


SKIP HOIST 
TO BUNKER 


& LOADER 


CRUSHER 





INDIANA 
& ILLINOIS 
BITUMINOUS 


HAWTHORNE 
WESTERN 
ELECTRIC 


cs. 
STOKERS 12,000 T. 


LOCOMOTIVE 
CRANE 


IN CARS 
AUTO SCALE 
FOR TEST 


BUCKET 


CRUSHER ety 





KEARNY PA. C.G. 
WEST ELECT. BALEY STOKERS 12,000 LT. 


CARRIER 


IN CARS 
METRO.AT BLR. 


SUMMER=NONE 


WINTERCRUSHER | CARRIER 





WORLD FUEL 
CLEANERS-DYERG* OIL BURNER 10 000 G. 























PUMPS 


ELEC.HTRS. 


& STRAINERS nae 


























the boiler house, whence it can be loaded to the green 
coal bunker by a skip hoist. 

Particular attention is directed to the artistic design 
of the coal handling system buildings at Michigan City, 
as shown on page 1170 of this issue. The coal handling 
equipment appears in this photograph to be an integral 
part of the station, as if it were designed with it and 
not tacked on haphazard. The arches on the conveyor 
supports, the design of the breaker house and the attrac- 


of this equipment in the original design would be ex- 
tremely small, in most cases. 

Following the trend toward simplification by using 
single boiler and turbine units and improved designs, 
larger coal pulverizing units have been built to reduce 
building space and to lower operating costs. Outstand- 
ing among such large mills is that at Kips Bay for 50 t. 
an hr., driven by a 500-hp. direct-connected synchro- 
nus motor. 
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Steam Making Equipment Shows Steady Progress 


VERTICAL SinGLE-Pass Borer, Unit ASSEMBLIES, OuTDooR STEAM Stations, MEr- 
curY Vapor Puants, Steam Pressures in Use Up to 1800 Ls., EXPERIMENTS WITH 
Pressures Up to 3500 Ls., TemperaturEs Usep Up To 1000 Dra., DipHENYLOXIDE AIR 
PREHEATER, High Capacity SToKERS AND PULVERIZED CoAL EQuipMENT, CENTRAL- 
IZED CoNTROL, WELDING Progress ARE AMoNG OuTSTANDING DEVELOPMENTs IN 1931 


ONSIDERING the boiler room as a whole, there 
has been considerable development in 1931 of 
equipment and methods leading toward further simpli- 
fication and higher economy in boiler operation. As Mr. 
Roe has pointed out in the preceding article, the boiler 
itself was on the way to becoming a rather compli- 
cated piece of apparatus. An attempt has been made to 
simplify it by developing the high single-pass, inclined- 
tube boiler, which has been installed in four stations. 
In one of these, a fluid air heater was used, employing 
diphenyl-oxide as the heat exchange medium. The unit 
assembly idea—that is, one boiler and one turbine oper- 
ating together—has also aided in simplifying stations. 
This unit arrangement, together with the vertical com- 
pound turbine, the omission of dividing walls between 
turbine and boiler rooms and other devices have been 
helpful in reducing costs of buildings and in simplifying 
operating procedure. Many engineers believe that there 
is an unmistakable trend toward the unit assembly. 

By this time the trend toward higher pressures and 
temperatures both in central stations and industrial 
plants, is firmly established, as evidenced by at least four 
large installations this year for 1400 lb., one for 1800 
lb. in an industrial plant, a 2500-lb. ‘testing boiler, a 
3200-lb. experimental boiler and several industrial plants 
designed for 300 to 400 lb. The general interest in 
increasing steam temperatures continues, one unit hav- 
ing already operated at 1000 deg. and others having 
been planned for raising the temperature to about 825 
deg. later on. 


Two OutTpoor PLANTS AND Two MErcury-VApPor PLANTS 


Two outstanding items are the outdoor mercury 
vapor plant at Schenectady and the outdoor 1400-lb. 
steam central station at Herndon, Cal., both now under 
construction. In the face of the generally-expressed 
opinion of many engineers that the outdoor station is 
impractical, these two plants are being built for use 
in two entirely different climates. 

Two mercury-vapor plants are under construction: 
the Schenectady plant referred to above, a 20,000-kw. 
unit, and a similar 20,000-kw. mercury-vapor plant at 
Kearny Station in New Jersey. Complete details of the 
Schenectady mercury-vapor plant were given in the 
Feb. 15, 1931, issue of Power Plant Engineering and 
Fig. 2 shows a model of the plant as it is expected to 
appear when completed. The design of the unit is based 
on generating 20,000 kw. from the mercury turbine and 
330,000 lb. of steam an hour, of which 240,000 Ib. an 
hour will be from the mercury condenser and 90,000 lb. 
from the furnace water walls. Besides this, a steam 
boiler will supply an additional 300,000 lb. an hour. 
The Kearny installation will consist of a 20,000-kw. 
mercury-vapor turbine-generator and boiler, also a 





75,000-kw. steam turbine-generator and addition of 
water walls on 11 boilers. Both these installations will 
include mercury heating surface in the upper parts of 
the furnace walls. 

Considerable work is being done in simplification of 
station piping, to avoid duplication of lines that are 
seldom used and to reduce the number of valves and 
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fittings. Study has also been made to avoid duplication 
of auxiliaries where possible with safety. The multi- 
stage condensate and heater pumps used at South Amboy 
and Bremo are examples of this, although their primary 
purpose is to secure better control of condensate flow. 
Welding is finding wide application in piping and other 
power plant work. 

Centralized control of entire power plants has also 
received considerable attention, Bremo being the out- 
standing example. Centralized control of boilers alone 
is common practice, as illustrated by most of the plants 
considered in this analysis. 

Stokers have increased in size somewhat, new types 
of pulverizers and burners have. been developed to give 
greater capacity and reliability, use of water cooled 
furnace walls is general with both stoker-fired and pul- 
verized coal-fired furnaces and there has been consider- 
able development of accessories such as water gages, 
draft gages, combustion control equipment and the like, 
all adaptable to higher pressures and high capacity units. 
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The foregoing, in general, constitute the outstanding 
items in the year’s development. Let us now consider 
some of them in detail. 

As an example of the unit assembly idea of one boiler 
serving one turbine-generator, Bremo Station contains 
two 15,000-kw., 3600-r.p.m. steam turbine generator 
units, each supplied with steam by a single-pass vertical, 
inclined-tube boiler. Space is left in the station for a 
third boiler but at present the station operates satis- 
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VERTICAL SINGLE-Pass BoILERS 


The vertical single-pass boiler is an indication of the 
trend toward simplification of boilers and reduction of 
costs. At Bremo, two units 39 tubes high, with tapering 
gas passages, were installed, each having a maximum 
capacity of 200,000 lb. an hour. The Trinidad units of 
the same type are 43 tubes high and each is designed 
to produce 325,000 lb. of steam an hour. At the Boncar 
plant of West Virginia Hydroelectric Co. and at the 
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C.1. BLOCKS 

PLAIN TUBES 
SIDES & REAR 
ABOVE STOKERS 


190,000 





RIVERSIDE 


POCAHONTAS 
SCREENINGS 
U.F, STOKERS 


PLAIN TUBES 
C.1. BLOCKS 
FUSED ON 





ASHTABULA 


PITTS. NO.8 
PULVERIZED 


33540 INCLUD. 
980 SQFT 
WATER SCREEN 


ORY - AIR 
COOLED HOPPER 
SWATER SCREEN 


PLAIN TUBES 





HUDSON AVE, 


EASTERN BIT RQM 
U.F STOKERS 


24,450 





NATURAL GAS 
FUEL OIL 
AUXILIARIES 


7,873 


AIR COOLED 





TRINIDAD 


TEXAS LIGNITE 
PULVERIZED 


19,500 


FIN TUBE 





MOORES 
PARK 


W.VA. BITUMINOUS 
STOKERS 


2-16.762 
2-19,606 


8.962 
10,369 


C.1. BLOCKS 
SHRUNK ON 





LAKESIDE 


EASTERN BITUM. 
BIN & FEEDER 


28845 BOILER 
&W.W.& SCREEN 


28,573 ABOVE 
WATER SCREEN 


OPP 


HOPPER 
WS. BARE TUBES|| BOTTOM 





MICHIGAN 
City 


@VEIN IND. LINTON 
PULVERIZED 


24,376 


14,700 


C.1. BLOCKS SLAG TAP 





GLENWOOD 


PA. BITUMINOUS 
PULVERIZED 


22,636 


11,700 


JOPPER 


PLAIN TUBES Hi 
& C.1. BLOCKS BOTTOM 





GLATFELTER 
PAPER 
co. 


PA. BITUMINOUS 
PULVERIZED 


11,380 


PLAIN TuBES |/AIR COOLED REF. 
SIDE WALLS 125.s0F% 
C-LWINGBACK BLIISOF rom 60 SOFT 





M.J.WHITTAL 
ASSOCIATES 


LILYBROOK 
U.F. STOKERS 


5,135 
BLR.& WATER WAU! 


PLAIN TUBES 
& CLBLOCKS 





SUNBURY 
CONVERTING 
WORKS 


PA. BITUMINOUS 
PULVERIZED 


13,550 


PLAIN TUBES 
WITH REFRACTORY} 
BACKING 


WATER COOLED 





INDIANA 
BOy'S SCHOOL 


IND. BITUMINOUS 
U.F. STOKERS 


1800-45 SQ.FT. 
GRATE SURF, 


STOKER 
GRATE 





MICH.LIMESTONG PITTS. GAS COAL 
& CHEMICAL CO, STOK' 


—RS 8,797 


PLAIN TUBES 
C.1. BLOCKS 





INDIANAPOLIS) 
CITY 


5,128 
HOSPITAL 


COAL 
C.G,STOKERS 








— FURNACE 
PULV. COAL 


YOUNGSTOWN 
SHEET & 
TUBE CO. 


20,283 


IED SETTING QESIGNED SO 
W. WALLS CAN BE ADDE 
LATER 





HAWTHORNE 
WESTERN 
ELECTRIC 


INDIANA & ILLINOIS 
BITUMINOUS 


‘UM 7,778 
STOKERS 


51 





KEARNY 
WESTERK PA. BALEY 
ELECTRIC G.G.STOKERS 
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factorily without reserve capacity. This unit idea is 
also to be used at Port Washington, now under con- 
struction, where an 80,000-kw. turbine will be supplied 
with steam by a single boiler unit. Modifications of this 
idea are Tuco Station, with one 7500-kw. unit served by 
two boilers and Michigan Limestone and Chemical Co., 
designed for an ultimate installation of two turbine- 
generators and three boilers. Ability of boilers to stay 
on the line as long as the turbine they serve has per- 
mitted these arrangements that help in reducing invest- 
ment and operating costs. 


Duluth Station of Minnesota Power & Light Co. vertical 
single-pass boilers 40 tubes high are installed but these 
boilers do not taper towards the top like the first two 
mentioned. They were described in detail and their 
advantages discussed in the Aug. 15, 1931, issue of 
Power Plant Engineering. 

All four of these boilers are fired with pulverized 
coal, have water-cooled furnaces: and are designed for 
moderate pressures, 415 to 540 lb. The convection 
superheaters are between the first and second tube decks 
and produce steam temperatures of about 750 deg. The 
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Bremo boilers are equipped with diphenyloxide air pre- 
heaters but the other three types have no air preheaters 
or economizers. 

Draft loss of these boilers is low; Bonear and Duluth 
units are equipped with forced draft fans but no induced 
draft fans; Bremo uses both forced and induced draft 
fans, while the Trinidad units operate on natural draft. 
The low draft loss of these units, their simplicity of 
construction resulting in a minimum of auxiliary equip- 
ment and their possibilities in reducing operation and 


SECDRY AIR 
FAN 


DIAGRAM OF DIPHENYLOXIDE AIR PREHEATING 
SYSTEM AT BREMO 


FIG. i. 


maintenance charges have been indicated in actual oper- 
ation in the four plants mentioned above during the 
past year. 
-HigH PRESSURES AND TEMPERATURES 

Trends toward more widespread acceptance of high 
pressures and temperatures are well-marked this year. 
The new units at Lakeside, designed for 1400 lb. pres- 
sure and incorporating convection type reheater and 
radiant superheater, possess many features of interest. 
At the Port Washington Station, now under construc- 
tion, the boilers will be similar to those at Lakeside. At 
Port Washington, havever, radiant type reheaters will 
be used, with radiant and convection superheaters in 
series. 
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At Bremo, desuperheaters controlled by automatic 
thermostatic devices are used to keep the initial steam 
temperature constant. At the Ford Motor Co. the new 
vertical compound turbines are equipped with steam 
reheaters. At Riverside, both radiant and convection 
superheaters are used. Proper operation of gas and 
steam reheaters, either separately or in series, has been 
given much attention and some valuable information on 
operating practice has been made available. - ; 

Among the other high-pressure plants installed or 
under construction during the year should be mentioned 
the Herndon plant in California, an outdoor station, 
designed for 1400 lb. pressure. New 1400-lb. turbine and 
boiler units are under construction at State Line. The 
Delray 1000-deg. turbine has been operated for a short 
period with steam at 1000 deg. F. total temperature and 
the experimental superheater at almost 1200 deg. F. 

Bremo Station is designed for a possible total steam 
temperature of 825 deg. in the future. 

Experimental work with a boiler operating at about 
3500 lb. pressure has been carried on at Purdue Univer- 
sity. A manufacturer of valves and boiler accessories 
has installed a testing boiler operating at 2500 lb. pres- 
sure as described in the Dec. 1 issue of Power Plant 
Engineering. For an industrial company a boiler plant 
designed for 1800 lb. working pressure has been in- 
stalled. The 700,000-lb.-an-hour boilers for the 1200-Ib. 
vertical compound 110,000-kw. turbine-generators at 
Ford Motor Co. are the largest 1400-lb. boilers to be 
installed during the year but other existing boilers have 
been operated to produce well over 1,000,000 lb. of steam 
per hour per boiler. ; 

Interest in the slag tap furnace continues and two 
outstanding stations of the year, Michigan City and 
Bremo, are equipped with them. Some trouble has been 
reported with such furnaces at several plants that in- 
stalled them in the last year or two; the trouble was 
caused mostly by horizontal expansion of the furnace 
bottom and some difficulty in finding the proper material 
for it. These difficulties are now well on the way to 
solution and engineers do not feel that they will preclude 
the use of the slag tap furnace where it is warranted by 
the conditions. 


WELDING IN THE PowER PLANT 

While the power plant field is much interested in the 
subject of fusion welding for boiler drums, only two 
major installations of fusion welded drums have been 
made: the drums built for the U. S. Navy for installation 
on three new scout cruisers and the drums built for 
installation in a southern central station. Considering 
the activities of the A.S.M.E. on the Proposed Specifica- 
tions for the Fusion Welding of Drums or Shells of 
Power Boilers, the way will probably be open in the 
near future for the further use of fusion welded boiler 
drums in cases where they will best meet the conditions. 
Forge welded drums have been installed in a number of 
plants, as shown on the table of boiler data. 

Increased use of welding for piping and pipe fittings 
has been evident during the year, tending toward reduc- 
tion of cost, convenience of installation and ease of 
maintenance. Some engineers question the advisability 
of welding for the higher pressure and temperature 
ranges. For moderate pressures and temperatures, how- 
ever, welded pipe work has been widely used. Several 
companies have placed on the market fittings especially 
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FIG. 2. MODEL OF SCHENECTADY MERCURY-VAPOR PLANT 
1—Deaerator. 2—Mercury turbine-generator. 3—Feedwater 
heaters. 4—Evaporators. 5—Steam turbine-generator. 6—Gantry 
crane. 7—Condenser boilers. 8—Mercury boiler. 9—Air pre- 
heater. 10—Mercury boiler stack. 11—Steam_ boiler stack. 
12—Cylinders containing induced draft fans and coal bunkers. 
13—Air preheater. 14—Steam boiler. 15—Forced draft fans, 


designed for welding, which have had many interesting 
applications, particularly in industrial plant work. 
Welding technique, methods of instructing welders, test- 
ing methods for welds and welding equipment itself have 
all been improved during the year and there is every 
indication that the method will be applied in even more 
varied and useful ways in the future. Installation of 
main steam headers near the operating floor, where 
valves may be easily reached, has proved a convenient 
feature in many of the newer plants. 


PREVENTION oF AIR POLLUTION 


In view of the current agitation about atmospheric 
pollution, power plant engineers in central stations and 
industrial plants have taken the lead in rendering their 
own plants free from criticism even though they are 
seldom responsible for any appreciable amount of air 
pollution when compared with that produced by domes- 
tie fuel-burning installations. A great deal of research 
has been carried on not only to prevent dust emission 
from power plants but also to recover any dust that 
does escape and even to make some commercial use of it. 
Smoke and soot washers of several types, cinder catchers, 
precipitators and other equipment for removing dust 
from boiler stack gases and cyclone vents have been 
installed during the year. While the costs of these 
methods are sometimes high, the improvement in public 
relations is generally held to justify these costs. 

Typical of the measures necessary to prevent air 
pollution when a power plant is located in or near a 
residential district is the equipment installed at Glen- 
wood Station on Long Island, described in the Oct. 15, 
1931, issue of Power Plant Engineering. In the coal 
pulverizing plant, where the central or bin system is 
employed, air separated from the coal in the cyclones 
is filtered and boiler flue gas is cleaned by electrostatic 
precipitators 

In a new coal pulverizing plant installed this year 
at Gould St. Station in Baltimore, air vented from the 
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cyclone separators is cleaned by dust collectors, the 
recovered dust being sent to the boilers. The outstand- 
ing features of this system are that mill, cyclone and 
dust collectors operate under vacuum to prevent coal 
dust leakage and the air used for mill drying of coal is 
heated in a steam air heater. 


Use or Mint Dryine INcREASES 

In addition to Gould St., several other important 
stations report use of mill drying for coal, with satisfac- 
tory results. As far as the available data show, the 
separately-fired coal dryer for power plants has been 
practically abandoned in favor of mill drying. Accord- 
ing to the N.E.L.A., St. John’s Station in New Bruns- 
wick has dried coal containing 10 to 12 per cent mois- 
ture in a ball and tube mill. Milwaukee Electric Railway 
and Light Co. reports satisfactory results and no cases 
of spontaneous combustion although gas temperatures of 
550 deg. and wind box temperatures of 350 deg. have 
been used. Narragansett Electric Co. states that it has 
reduced moisture of coal from 4 to 114 per cent using 
room air in the mills. At both South Amboy (described 
last year) and Bremo, premeasured and preheated air 
are used to dry coal in the mills. 

During the year some pulverized coal burners of 
high capacity have been developed. Ohio Edison Co. 
reports data on burners having a range of heat release 
from 48,000,000 to 109,000,000 B.t.u. an hr. Consoli- 
dated Electric Light & Power Co. has made improve- 
ments on burners to give better flame penetration into 
the furnace. At the West Virginia Pulp & Paper Co.’s 
Piedmont plant, a burner has been used that produces 
from 45,000 Ib. to 135,000 1b. of steam an hour, an oper- 
ating range of 1 to 3, with indications that the upper 
and lower load limits could be increased so far as the 
burner is concerned. The maximum heat liberation of 
this burner is stated to be over 200,000,000 B.t.u. 
an hour 

Many engineers are interested in the possible effect 
that the recent natural-gas pipeline developments may 
have on the fuel-burning problem but this development 
is too new to permit valid predictions on this point. 

Use of water-cooled furnace walls both in pulverized- 
coal-fired and stoker-fired furnaces, seems to be firmly 
established as general practice. One outstanding excep- 


FIG. 3. AT TUCO STATION, 7500-KW. TURBINE GENERATOR 
AND BOILERS IN SAM" ROOM ILLUSTRATE TENDENCY 
TO SIMPLIFICATION BY ELIMINATING DIVIDING WALL 
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tion noted in this year’s review is Ashtabula with com- 
pletely air-cooled walls and a hearth screen but this 
station was designed under unusual conditions, based on 
the principles used at Avon. At the Glatfelter plant, 
because of the necessity for operating at 50 per cent of 
rating over week ends, water-cooled back wall and air 
cooled side walls were used to assist in maintaining com- 
bustion.- On the whole, the water-cooled furnace has 
been generally accepted on account of many operating 
and design advantages. One of its principal effects is to 
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air temperature is limited to that allowed for the 
primary air. 

Study of Fig. 1 shows how this difficulty is overcome 
with the diphenyloxide heater. The fluid is circulated 
by a small pump through the heat absorbing element at 
the top of the boiler, where it is heated by the flue gas. 
Through a simple system of 3-in. piping, the fluid then 
passes to two sets of heat releasing elements, close to 
mills and furnaces, where the fluid gives up heat to 
the air. 
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SUPERHEATERS ECONOMIZERS AIR PREHEATERS 
COMBINED HEATING 
preapmeincs SURFACE | ELEMENTS pec shana T TEMP AIR GAS 
STATION | surface | BOILER PER SLR. Temp |CORRES- URFACE WATER GAS TYPE HEATING | CAPACITY |TEMPERATURE] TEMP. 
sort a 
Gl ty ATI oF No.PER | SURFACE | LB.AIR 
SQ.FT. rams TYPE | ort| 7%. |01-[8ws) TOTAL Jeonen i Se eS LOCATION git haoeen suck. | bomen 
«, | PER UM \. dia) a Be F PUT FT| Cs, IN | OUT] IN | OUT |lpRene, mien Tora. | IN |OUT.| IW | OUT 
. ihononsiaeca oF eel ee SA 


























EXTENDED 


21,674 CONV. SURFACE 128 





HEAT] ABSORBING ELGMENT 









ABOVE D.P. OFSOLUTION OLPHENYL 
BOILERS 126 500 633 





k-Fi) | PRIM -3 2)70 63,000 70 
148400 70 


425 2 
6,08 500 120 
EAT LIBERATING UNITS t 











aan 16,256 conv | 2540 725 3,840 


23.6 





ROTARY 


ABOVE | 
ELEMENT & 17,800 =e § 160 | 260 


BOILERS 820 605 








415 AT CONV. 


PRR ot 














1-738 | 250,000 |] CouNTER BEHIND so | 280 | 800 | 498 d 
RIVERSIDE 15,446 SUPERHTR J a 3,350 16.8 2 TRAD. 7 12,096 35.2 260 NONG ; rs 
OUTLET RADIANT 1750 200,000 CURRENT BOILER 360 714 442 i | 
a as oS 
ASHTABULA| 32,650 305 conv. | 6778 | 208 | 2 | 10 | 730-760 | 200.000 |! water | 23232] m2 fp ae A naect aa aes PREHEATED AIR FROM AIR COOLED FURNACE WALLS 
RETURN ABOVE 
— 56,536 loo hiey conve | 5740] 235 | 2 | 8 750 464000 No | 2200] 306 Bho ORY Pd ee ey aes) tea (eee (PRS ey ey oe 








Tuco 








TRINIDAD 





CONV. 


6,475 









































moores | 2-16,762 | 585 3400 2- 7200 
PARK 2- 19/606 Max CONV., | 3900 2- 6400 





BEHIND 
= BOILER 


810 


PLATE 


16,51 
2~ 19,320 


236,000 
276,000 


546 


365 











PLATE 


77,500 


286,000 


755 





us 


























LAKESIDE 26.845 igos | RADIANT] 25 |———| 2 | 1 750 250,000 }] ——__— | ——. | —— | ee setae 
MICHIGAN 
an 29448 695 CONV. $072 705 |1-76] 6 710 345,000 STEAMING | 14,929 507 ase 308 5| ——| 1250 | 735 || TUBULAR 1 42,000 353,000 80 540 | 735 | 408 
RETURN VERTICAL 44,925 
GLENWOOD 27,636 465 BEND $,000 “9 i | 800 300,000 a — | — | | TUBE ' OUTSIDE aie ee am. an. waar 
Loop (Gas) TUBES 
PH. 
* 80,000 TO BEHIND 
ATFELTER] 12,5 ONY. %s mi 2 a? oe ees ee es 
GLATEELTE a5 365 CONV. 875 7.2 ak 560 ia CLWATER | 13,150 us pocrapr 212 92 | 520 | 362 
MJ a A 
WHITTAL 7,228 2i6 CONV 1000 19.7 2 u 466 50,000 INTEGRAL | 1,093 1S RSE 214 269] 575 430 — ome | oe | oe coed Cdl well weed 
ASSOCIATES. BOILER 
SUNBURY 
CONVERTING | 17,750 375 ee | oo | | —— | —— |] ase 160,000 |} wrecraL | 4200 | 23.7 BEHIND 200 | ——] 500 | 310 TuBE ' 12:00 pkerewee 225 | 310 | 225 
WORK: BOILER 








BOYS 
SCHOOL 





ROT. ELEMENT] 
ITE‘ FANS} LFCR 2 


TURB.ORIVE 


1,945 





268 





see 
mil 10,472 ais 
(CHEMICAL CO " siedbe 


TUBULAR 


4,555 


455 





vAPOLIS| 





INDIAN 
ROSPITAL NONE 














PLATE 


20,100 


TOWN 
SHEET & 
TUBE CO. 


20,283 


180,000 








HAWTHORNE 
WESTERN ELEC 


11070 


470 


60000 


INTEGRAL 
WATER 


BEHIND 
BOILER a2 | 30 





KEARNY. 
WESTERN ELEC) 


8 Aco 


300 


625 


‘700 


89250 


INTEGRAL 
WATER 


Bower 212 | 312 | 400 | 325 





CLEANERS 
& OveRS 


NONE 

























































































@ CHS = BOILER SURFACE + W.W. SURFACE + INT.ECON. SURFACE, IF ANY~ 


cause some decrease in effective furnace volumes in new 
designs or increase of, capacity in existing units. This 
is shown on the table of furnace data. 


DIPHENYLOXIDE AIR PREHEATER 

The fluid air heater at Bremo using diphenyl-oxide 
(mixed with some napthalene to lower its freezing 
point) as a heat absorbing and carrying material has 
attracted much attention during the year and is reported 
to have operated satisfactorily. It was described in detail 
in the May 1, 1931, issue of Power Plant Engineering 
and is shown diagrammatically in Fig. 1. Two principal 
objects were sought in designing this system; first, 
elimination of elaborate and expensive ductwork with 
high draft loss that would otherwise have to be used with 
the high single-pass, vertical boilers at Bremo; second, 
a means of controlling primary and secondary air tem- 
peratures separately. Because of the mill and fan equip- 
ment, limits are set to the temperatures of primary air, 
whereas with proper materials there seems to be no top 
limit to secondary air temperature, as this air is usually 
delivered direct to the furnace. Thus, if both primary 
and secondary air are heated in one heater, the secondary 









At Indiana Boys School, a rotary-element type air 
preheater is used with fans driven by a steam turbine, 
to insure reliability of boiler operation and to supply 
exhaust steam for maintaining the heat balance in 
winter. 

All types of air preheaters are being installed in 
modern stations. There seems to be a tendency toward 
increasing secondary air temperatures, values of 573 
deg. at Glenwood, 620 deg. at Lakeside and 400 to 500 
at Michigan City representing latest practice in the 
larger plants. With stokers, combustion air temperatures 
of 300 to 350 deg. are shown for four of the stations, 
although the extremely large new stokers at Hudson 
Ave. use combustion air at 70 deg. 


PuLverizeD Coan EquirpMENT AND STOKERS 

- Although several of the important plants shown in 
the tables have installed central or bin-systems of pul- 
verized coal equipment, the general feeling among engi- 
neers is that installations of unit systems are becoming 
more numerous than of bin systems. The total amount 
of coal pulverized by bin systems remains greater, how- 
ever, than that pulverized by unit systems. Each type 
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BOILER DATA 
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has its adherents and there is still considerable contro- 
versy about their merits, especially for the larger plants. 
Many special conditions influence the design; for exam- 
ple, at Youngstown Sheet & Tube Co., where blast fur- 
nace gas is the main fuel with pulverized coal as the 
auxiliary, flexibility of control of coal was the primary 
consideration. In all these comments it should be remem- 
bered that size of plant, load conditions, fixed and oper- 
ating charges, operating conditions, type of fuel and 
many other factors must be considered in choosing 
between the two systems and that each has its proper 
application. j 

Developments in details of stokers have proceeded 
during the year, leading to lower maintenance and bet- 
ter performance. Some large units have been installed 
such as those at Hudson Ave., 26 ft. 7 in. long and 
26 ft. wide. 

Heat LIBERATION 


Most engineers express themselves in favor of mod- 
erate rates of heat liberation both in pulverized coal and 
stoker fired furnaces. The values given on the furnace 
table are mostly maximum values, of course. For the 
pulverized coal furnaces, these values vary widely, from 
12,562 B.t.u. per cu. ft. per hr. at Youngstown to 43,720 
at Glenwood. Other values, however, that are consid- 
ered more representative of the general trend are: 
Bremo, 26,200; Tuco, 28,000; Trinidad, 25,000; Michi- 
gan City, 29,350; Sunbury, 18,900; all at maximum 
steam output. These values are a little higher than 
those used two or three years ago. 

For the stoker plants, heat liberation values run 
higher than for pulverized coal plants, ranging from 


a errors 
PER FRONT 36 IN. CENTER & REAR 42 IN. & MUD 46 INe 


21,500 B.t.u. per cu. ft. per hr., at Whittal plant to 
54,770 at Hudson Ave. for underfeed stokers and up to 
79,200 B.t.u. for the chain grate units at Kearny. 

Several interesting installations of low-headroom 
water-tube boilers have been made in industrial plants 
during the year. This is a trend that should prove of 
advantage to industrial power engineers who are faced 
with the necessity of remodeling of plants and increas- 
ing capacity, especially where expansion of buildings is 
either extremely costly or physically difficult. 


CENTRALIZED CONTROL 


Centralized control of complete power plants has 
been discussed during the past year, in view of the 
successful use of it by Bremo and one or two other 
stations. At Bremo, all controls for boilers, turbines and 
electrical equipment ‘are centered in three boards in a 
control room on the operating floor between turbines and 
boilers. There is no dividing wall between boiler and 
turbine rooms. This control room is shown elsewhere in 
this issue. A complete, detailed description of the con- 
trols was published in the May 1, 1931, issue of Power 
Plant Engineering. 

Another splendid example of centralized control of 
boilers (not of the entire plant) is at Moores Park, 
where all boiler and combustion controls are handled 
from a control room overlooking the firing aisle. 

While Bremo is the one outstanding example of com- 
plete centralized plant control, many engineers believe 
that since the necessary equipment for these controls is 
now available, there is no reason why centralized control 
cannot be used if the economic factors warrant it. 
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Typical 1931 Power Developments 























A. A general view of the turbine room at the Hawthorne plant of thi Western Electric Co. B. 
A unit in the Diesel electric plant of the Dennison Mfg. Co. C. An excellent example of industrial 
plant practice is that of the M. J. Whittal Associates, the turbine room of which is shown here. D. 
The turbine room of the Riverside Station of the Northern States Power Co. E. The plant of the 
Indianapolis City hospital. F. The turbine room at Trinidad Station. 








OR THE FIRST TIME since the introduction of 

the steam boiler the feedwater treatment problem is 
apparently on the road to solution. Both the chemical 
and physical significance of scale, corrosion and embrit- 
tlement are now better understood and equipment is 
available for taking advantage of this knowledge in a 
practical way. Lime and soda ash, and zeolite softeners 
continue to be favorites in the majority of cases, often 
assisted by auxiliary chemical and coagulant agents such 


- Bollers trot 
0-from Embrittled 





Qo / 4 Ri 4 
MazyS Qe 
NaOf/ 
RATIOS NECESSARY TO PREVENT EMBRITTLEMENT, THE 


SMALL AREA UNDER THE CURVE IN THE LOWER LEFT 
HAND CORNER REPRESENTS DANGEROUS CONDITIONS 


as sodium aluminate. Extensive use of evaporators for 
supplying makeup has not appreciably affected the use 
of treatment equipment. 

' In order to reduce carryover with the evaporator 
vapor while maintaining a reasonable capacity and to 
facilitate cracking and cleaning of the evaporator coils 
adequate pretreatment is advisable’. The object of pre- 
treating the evaporator feed is to produce a water that 
will form a hard brittle scale easily removed by cracking. 

Practically all the high-pressure stations use evapo- 
rated makeup, supplied either from evaporators or from 
low pressure boilers. This is by no means limited to 


central stations and probably the best example of . 


evaporator practice, in the stations reviewed this year, 
is in the new power plant of the Youngstown Sheet & 
Tube Co.? Here the 400-lb. boilers, high-pressure tur- 
bines and evaporators are in a_closed circuit. : - Industrial 
and process steam and high-pressure boiler makeups are 
supplied by the evaporator at 150 lb. The flow diagram 
of the station is shown in the third article following. 


Absence of evaporators in many of the stations in this 
year’s list should not be taken as evidence that the use 
of evaporators is decreasing. It is mere coincidence that 
between the stations completed in 1930 and those to be 





iSee Power Plant Engineering, Industrial Evaporator Practice 
and Design, By S. E. Tray, p. 751, July 15, 1931, 

2See Power Plant Engineering, youngstesn Sheet & Tube 
Modernizes Its Power Plant, p. 874, Sept. 1, 1931, 
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completed in 1932, are many low-pressure plants fortu- 
nate to have a water supply susceptible to easy chemical 
treatment. 


EMBRITTLEMENT AND CoRROSION 


In the field of embrittlement, a battle field for many 
years, Straub’ rendered signal service to the field with 
a bulletin outlining the history of embrittlement, indus- 
trial experience to date and a summary of laboratory 
experiments. Causes and prevention of embrittlement 
are covered in considerable detail and the recommenda- 
tions of the A.S.M.E. boiler code proven valid but 
perhaps unduly narrow. His recommendations for em- 
brittlement protection are shown by the accompanying 
curves with the 1, 2 and 3 ratios of the A.S.M.E. indi- 
cated by the three diagonal lines. In a few instances, 
the A.S.M.E. ratios have been difficult to maintain and 
as laboratory tests show that salts other than sulphate 
and carbonate are effective in preventing embrittlement 
there have been demands for revision of the A.S.M.E. 
recommendations‘ particularly in regard to phosphates. 

Corrosion due to oxygen is perhaps the most common 
type found in the power plant and the use of deaerators 
or deaerating heaters is almost universal except in those 
plants which maintain a closed system as at Riverside. 
Under most boiler water conditions an oxygen content 
of below 0.05 ec. per liter is sufficient, to prevent cor- 
rosion and this can be had without difficulty by thermal 
deaerators or heaters. 

For this reason, chemical deaerators, which are used 
to some extent in Europe, have not been adopted in this 
country except in one known case. At Lakeside it was 
desired to remove the last trace of oxygen to determine 
definitely whether slight oxidization in the boiler was 
from dissociation of the steam at high temperatures or 
from oxygen in the feedwater. For this purpose ferrous 
hydroxide, prepared at the plant by mixing copperas 
and soda ash in the proportion of 1.73 to 1, decanting 
and washing to remove the sodium sulphate, is fed into 
the condenser hotwell in quantities sufficient to eliminate 
all trace of oxygen at the discharge of the high-pressure 
boiler feed pump. 

In the plants covered this year, and shown on* the 
accompanying table, all types of treatment are repre- 
sented. Treatment of evaporator feed is however, more 
common than the four evaporator plants Bremo, Moores 
Park, Glenwood and Michigan City, would indicate. 
These stations. are fortunate in their water supply and 
should not be interpreted as a. trend. 

Final feedwater temperatures ran to about the same 


-maximum temperatures as ‘last-year, that is 375 to 400 


deg. F. ‘It is interesting to note that the highest tem- 
perature, 400 deg. F. at Michigan City, is used with an 
economizer. 





8See r Plant Engineering, oP. 190, Feb. 1, 1931, for abstract 
of Univ. ro .Tilinois Bulletin No. 

4See Power Plant muqineerias, id Mckinney of Alkalinity in 
Embrittlement Studies. Hecht miney, p. 602, June 1, 
1931, and reply by Straub, p. 1is6. "Dev. , 1981. 
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Turbine Room 


Practice in 1931 


URING THE PAST YEAR a number of important 

turbine installations, which are bound to have con- 
siderable influence on future developments, were made. 
Of these perhaps the most spectacular is the 110,000-kw., 
1200-lb., steeple compound unit at River Rouge. This 
is not only the largest industrial turbine unit yet built 
but is the largest 1200-lb. unit for any service. It con- 
sists of two 55,000-kw. units one above the other with 
a throttle pressure of 1200 lb. and a reheat pressure of 
80 lb. at the crossover connection. Steam reheaters 
are used. 

Although this unit illustrates the high degree of 
proficiency attained by the turbine manufacturers, it 
does not have the potential possibilities of the 10,000 
kw., 1000 deg. F. turbine at Delray No. 3. In this 
latter machine, the high temperature blades have been 
installed and the temperature has been gradually raised 
to the designed 1000 deg. F. By next fall results 
of the high temperature operation should be available 
and if successful, as there is every reason to believe they 
will be, the machine will have far reaching effects on 
plant design. 

A number of companies have not, however, felt it 
necessary to await these results and at least three sta- 
tions are under construction for temperatures of 800-850 
deg. They are Port Washington, Sheboygan and State 
Line. Port Washington with 80,000 kw. capacity in a 
single turbine and single boiler utilizing radiant reheat- 
ers will be the first important step toward what has been 
predicted as the future unit power plant. All three of 
these plants have, however, been preceded by Bremo 


Station, designed for 825 deg. F. This station, with its 
many innovations, is the outstanding station of the year. 

Even inthe standard pressure and temperature 
range of 625 lb., 750 deg. F., a new record has been set 
by Waukegan Unit No. 5, a 115,000-kw. single shaft 
reheat unit. The turbine exhausts to an 80,000-sq. ft. 
condenser. 

Another distinct ‘development was the 15,000-kw., 
3600-r.p.m. turbine design as installed at Bremo Station. 
Although 3000 r.p.m. machines up to 45,000 kv.a. were 
in service in Europe as early as 1930, 3600 r.p.m. turbo- 
generators as demanded by American 60 cycle practice 
were here held to comparatively small sizes. The high 
pressure elements of the Deepwater turbines and the 
back pressure turbines at Louisiana Steam Products 
approximated the Bremo turbines in speed and size 
but as they do not expand the steam to condenser pres- 
sure they cannot be considered so important because 
they do not have the design problems of the long low 
pressure blades to deal with. This high speed offers 
substantial savings in material, weight and space 
requirements. 

Industrial plants will, of course, benefit from the 
high pressure and high temperature central station 
developments but developments of primary interest to 
them is equipment for the regulation of multi-extraction 
turbines. With the higher extraction pressures, opera- 
tion of the generators in parallel with other machines 
and more exacting demands from process equipment, 
control requirements for industrial turbines are as 
diverse as plants and processes using them. Pressure 
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control, frequency control and load equipment are all 
available and in wide use. 

A new double bleeder compensator which will main- 
tain constant pressure at two extraction points and vary 
the admission of steam to the throttle according to elec- 
trical load demands was described on page 353 of the 
March 15, 1931, issue. Each bleeder stage is provided 
with a pressure regulator identical in principle with the 
speed control governor. The newly developed bleeder 
compensator is the heart of the system and consists 
essentially of three relief valves, communicating with 
the speed and both bleeder mechanism relays. Each of 
these valves is in turn connected through levers to two 
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maybe 100 per cent if load conditions would warrant. 
Judging from the trend during the past two years how- 
ever, such load conditions do not exist even in the Chi- 
eago and New York districts, so that units of from 
100,000 to 160,000 kw. appear to be the most practical. 

There are also certain space and arrangement ad- 
vantages to the tandem-compound, single-shaft units 
that increase their popularity. Construction of single 
shell condensers to handle the exhaust steam, over 1,500,- 
000 lb. per hr., offers further advantages of installation 
which will probably tend further to increase the popu- 
larity of the single shaft machine. 

Extraction of up to and exceeding 25 ‘salad of 





STEAM_ TURBINES 





STEAM CONDITIONS ] 


EXTRACTION AT RATED LOAD 








OIRECT 
CONNECTED 
EXCITER 


NO.& RATED 
CAPACITY 
MAIN 
TURBINE KW. 


SHAFT THROTTLE 


GENERATOR 


GENERATOR 
RATING 
Kw. 





aoe REHEAT a 


STATION TURBINE 





OEG, 
FAHR 


LB. 
ABs. 


Ls. 
| ABS. 
| 


DEG. 
eas 


LB.ABSOLUTE 


STEAM steel 
TO THROTTLE 
AT RATED |: 
LOAD 


EXTRACTION POINTS 
SECOND THIRD |FOURTH 


LB.| DEG. LB. |DEG) LB. |DEG) 


ABS| FAHRIABS Bs 





EXHAUST PER CENT 


TOTAL FIRST 
LB. | DEG. 
ABS. | FAHR. 





OR 


INCHES hs 











BREMO 15,000 HORIZONTAL 
AT BO%PRF TAND, COMP 


-| = 


VACUUM THROTTLE! 


151,430 414 | 157 | 23.8] 280 | 65.9 5 | 660 FER ING 





oS 





RARITAN 
RIVER 





30 000 HORIZONTAL 
AT BO% PF eve 











| | oi . | 
| OR | 
RIVERSIDE 1- 35,000 ce | 1,800 


— } 4 } } t 


ASHTABULA 3-so0000 | succor 1,800 





HUDSON AVE. 2-160,000 160,000 | TAND.COMP:| = 1,800 





300,000 Vo 23.3) 236 FEED & STATION 
HEATING 








FEEO HEATING 


353.000 § EVAP. 











477,000 . | > x FEED HEATING 
| | 





1,590,000 270,100 wa FEED HEATING 





| 
| 
+. 








Tuco 1 7,500 7,500 


° | | 
| 
| | “I 








TRINIDAD 1-35,000 





35,00 
aT BO% PF 


| ans | 


| 
2775 | 
{ 
1 


85,700 | 6,500 o | FEED HEATING 








| | FEED HTG, EVAP. 
388,240 86,000 | | 7. | IGNITE. DRYING 
| | LIGNITE ORY! 





28.25 





| 
MOORES PARK 120,000 20,000 
| i | AT 80%P F 


FEED HEATING 
32,010 | 189 one 





| LP 1-60,000 60,000 
| HP 1- 7,700 7° 700 


MICHIGAN _ 
_ 1-68 00 8,000 


| 
125,000 20900] 80% 
1-75,000 75,000] PF 


LAKESIDE 








GLENWOOD 


502, 300 17, 608 | 43.0 101.6 

- _ +. — as | a 

| FEED HEATING 
+a a EvAP 


| FEED HEATING 
| | & EVP. 


} 
| 
| 
| 199,640 
| 
| 
T 





| 202,700 | 125.7 27.5 
| 





152.2 
36 


230,665 


FEED HEATING 
744,250 a EwP. 





IP H GLATFELTR 1- 3,000 3,000 


—_ _—i— PROCESS 




















M.J.WHITTAL 1! 1,500 
ASSOCIATES t "300 





| 
| 
i 
} 
DEPENDS ON [VARIES WITH | 
| 


PROCESS LOAD | PROCESS pRocEsS 





5 |wries| — | — 
| | 





poet 21,250 


| 46,300 | 1o@00 | = PROCESS 
| | 





INDIANA 


BoYS 16 X16 





1-6000 | 3,600 





| | | FEED & BLOG. 
. HEATING 





A 
INDIANAPOLIS} = > 625 3,600 | 














YOUNGSTOWN 
SHEET & 
TUBE CO 


2-18,000 








| 
t : 4 1,800 ; | 


FEED HEATING 











HAWTHORNE | 
WESTERN 2-7,500 1 CYL. 3,600 165 
ELECTRIC 








KEARNY | 
WESTERN 1- 10,000 10,000 SEPARATE 'cv¥L 3,600 290 
ELECTRIC 





. | FEED S BLOG. 
IEATING 











FEED & SYSTEM 
HEATING 











4 
1-185 KV-A, UE. 
1-125 KV-A. CE. 


150 


| 


WORLD 
CLEANERS 


| @ DYERS 125KV-A. 




















185 KV“A- | se paRATE sme | a 



































& | UNIFLOW ENGINE & | COUNTERFLOW ENGINE 


diaphragms subjected to pressure by the bleeder pres- 
sure relief valves. As may be seen from the diagram, 
these are so piped that a change of pressure at either 
bleed point affects the other bleed point as well as the 
speed governor while any change in the main governor, 
due to a change in load, is communicated to both bleed 
points to cause changes in the bleeder operating 
mechanism. 

The mercury-steam cycle has also aroused interest 
in both industrial plants and central stations and two 
plants are now under construction, one at the General 
Electric Co. works, the other for the Public Service 
Electric & Gas Co. at Kearny station. Both of these will 
use 20,000-kw. mercury turbines. 

From the standpoint of size it is impossible to pre- 
dict the future limit of turbo-generators. By splitting 
the machine into several sections with steam or gas 
reheat between there is little doubt that the present 
208,000 kw. unit could be exceeded by at least 50 and 


the steam flow to the throttle at pressures of up to half 
the initial pressure, comes close to exhausting the the- 
oretical possibilities of the extraction cycle and it is not 
likely that fuel prices will ever be high enough to war- 
rant the use of more than five stages of extraction heat- 
ing. 

There is however, an inereasing demand from indus- 
trial plants for multiple bleeder turbines. Many of these 
plants are able to utilize practically all of the steam 
for process and operate at thermal efficiencies impossible 
of attainment for the central station. Furthermore 
these high efficiencies are not limited to large plants 
of central station proportions. Small turbines have 
been developed which approach closely the water rates 
of the larger machines while for the very small plants 
engines are available to even better the large turbine 
efficiencies when operating under the same conditions. 
Space requirements of the larger engine sets are some- 
what of a disadvantaga although the new vertical units 
require an unbelieveably small floor area. 
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Condensers and Condenser Auxiliaries 


New ReEcorD IN CONDENSER AND CooLING TOWER SIZE FoR CENTRAL 
Station ServicE; MuutistaceE CoNDENSATE AND HEATER Pumps; 
AND NEw Arr Pump ARRANGEMENT AMONG YEAR’S DEVELOPMENTS 


S WITH TURBINES, the year’s list of condenser 

developments is replete with superlatives. It in- 
cludes the world’s largest condenser and world’s largest 
cooling tower. The latter, shown by the headpiece, is 
used in connection with the Tuco Station in the Texas 
panhandle where water is at a premium. The tower is 
706 ft. long, has 16 cooling decks in the primary and 
secondary distributing system, contains 1,000,000 ft. 
of cypress and is designed to withstand a 70 mi. per hr. 
wind. From the 36-in. main, water is fed to the distribu- 
tion systems by 22 6-in. inlet pipes. The normal capacity 
is 32,500 g.p.m. (max. 40,000) and the tower is designed 
to cool this water to within 3 deg. F. of the wet bulb 
temperature with a makeup loss of less than 1 per cent. 
It is expected that an operating vacuum of 27.5 to 28 
in. can be maintained throughout the year. The cooled 
water is collected in a concrete basin and carried back 
to the pumps by a 42-in. suction pipe. The tower as 


FIG. 1. VIEW OF THE TUBE SHEET OF THE WORLD'S 
LARGEST CONDENSER, THE 191,000-SQ. FT. UNIT AT 
HUDSON AVENUE 


now installed will take care of half the ultimate station 
capacity. 

The large condenser in Fig. 1 has a total surface of 
101,000 sq. ft. made up of tubes 30 ft. long, an impossible 
length measured by the standards of even two or three 
years ago. This condenser is installed under the 160,000- 
kw. Unit No. 7 at Hudson Ave. and exceeds the surface 
of the condenser under No. 8 by but 1000 sq. ft. These 
units set records which will probably stand for several 
years, not because larger units cannot be built, but 
because it is not likely load conditions in the immediate 
future will justify additional units of this size, especially 
in localities where the condensing surface could not con- 
veniently be split into two or more shells because of 
limited space. 

Condenser tube sizes have apparently been more or 
less standardized at 7% in. as a compromise between the 
1-in., which is easier to keep clean, and the 34-in, size, 
which gives more surface for a given sized shell. Tubes 
rolled at each end are increasing in popularity and the 


FIG. 2. WELDED SHELL CONDENSER. THE FLANGE AT 

THE LEFT OF THE EXHAUST CONNECTION IS AN EXPAN- 

SION JOINT USED SO THAT THE TUBES CAN BE ROLLED 
AT BOTH ENDS 
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majority of those not rolled at both ends are rolled at 
the inlet and packed with metallic packing at the outlet 
without the use of ferrules. 

Perhaps the factor which will have the greatest influ- 
ence on condenser development is the introduction and 
at least limited acceptance of the welded shell. Lighter 
weight, reduced air leakage and lower costs are respon- 
sible for the rapid acceptance of the new designs. One 
of the smaller sized units is shown by Fig. 2. 
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additional mention now that its operation has been 
observed over a considerable period is the combination 
steam jet and R.D.V. pump at Gilbert Station. Instead 
of operating steam jet air ejectors supplied with steam 
at boiler pressure, reciprocating dry vacuum pumps are 
installed to operate as secondaries to primary steam jet 
ejectors supplied with low-pressure steam from gland 
leakage on the high-pressure unit. Under start- 
ing conditions, the R.D.V. pumps operate without the 
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Condenser auxiliaries show no radical change al- 
though there are two refinements that warrant attention. 
One of these is the arrangement of what amounts to two 
hotwell pumps in series as used at Powerton. The hot- 


well pump proper delivers the condensate to the suction. 


of a booster pump which pumps against the head 
through the heaters. The motor is located between the 
two pumps, all three being on the same base plate. This 
is similar to the arrangement used before at Delray 
No. 3 and is, of course, not greatly different from the 
open heater arrangement at Bremo where multistage 
pumps are used, the various stages being in series with 
the open heater interposed between the discharge of one 
stage and the suction of the next succeeding stage. 

A vacuum pump arrangement which is worthy of 


@ . 225/1I5.HR 900/220R.RM. 2200. POLE CHANGING MOTOR 
¥ 40 HP. II70R.RM. 220V. SO.CAGE MOTOR & [25 HP. 870 R.RM.2200 V.SQ.CAGE MOTOR 


200/I00HR + 900/320R.RM. 


steam ejectors which can not be started until the high- 
pressure turbine is in operation. 

With other plants popularity of the three-stage steam 
jet is increasing steadily, practically all of these units 
being divided into two or more sections so that the mini- 
mum number required to handle air leakage can be used 
and thus conserve steam. Size or capacity of the jets 
bear little relation to the size of the turbine unit, the air 
leakage being more a function of the design arrange- 
ment and construction of the equipment and piping than 
of the steam flow. Increased reliability of the auxiliary 
electrical supply system is reflected in the auxiliaries 
where steam drive is now a rare occurrence. Ashtabula 
and Riverside are the only stations in the year’s list with 
the dual supply. 
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Heat Balance and Flow Diagrams 


Frew MaJsor CHANGES Mave DuriInG THE Past YEAR. BreEMo For 825 Dza. 
AND WITH OPEN Heaters Is THE GREATEST CHANGE. DELRAY witH 1000 
Dec. F. AnD Two Mercury PLANnts SHOULD INFLUENCE Design Next YEAR 


N SPITE OF THE many improvements and advances 

made in equipment, no major changes in heat bal- 
ance or flow diagrams have been made during the past 
year. There are, however, many changes under way 
which should influence next year’s designs, namely 
increased temperature and the mercury cycle. 

Again, this year, credit for the most advanced station 
design must go to the Electric Management & Engineer- 
ing Co. for the Bremo station design. Although follow- 
ing somewhat the South Amboy design with open heat- 
ers, Bremo is unique in many respects including the 
single-pass boilers, the use of DPO and most of all the 
design for 825 deg. F. 

Bremo must be given credit for pioneering in the 
high temperature field as the first complete station 
designed for such operation, although the 1000 deg. F. 
experimental installation at Delray will undoubtedly be 
the most important development in the industry for 
many years to come. That installation, which has 
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FIG. i, BREMO STATION, VIRGINIA 
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. FIG, 2, GLENWOOD STATION, NEW YORK 


already been up to 1000 deg. F., is experimental and is 
in the hands of what is probably the most capable 
research and development organization in the industry. 
Developments there during the next year will dictate 
future trends. Port Washington, State Line and She- 
boygan are also going to temperatures in the 800-850 
range and effects of their operation should also be felt 
by next year. 

The binary cycle using mercury vapor and steam 
must now be considered as a commercial venture. With 
the proposed installation at Schenectady and Kearny 
well under way, development work carried on at South 
Meadow station must be accorded the credit which for 
years was withheld. In the face of 1000-deg. steam 
cycles it is likely, however, that widespread recognition 
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of the mercury vapor cycle will be withheld for a few 
more years until the economy possibilities of the higher 
temperatures are exhausted. Regardless of temperature 
limitations, the mercury plant will always have a heat 
economy advantage over the straight steam cycle that 
will some day force its adoption unless unexpected 
developments occur. 

With the adoption of 1000-deg. F. steam, possibilities 
of improving the heat balance will be exhausted and we 
must look forward to something radically different to 
bring about further economies. The extraction cycle is 
being utilized practically up to its theoretical possibili- 
ties and further improvements in this direction can be 
made only by slight refinements in equipment. 


There is, however, increased interest in smoke and 
noxious gas removal which will some day mean the 
removal of sulphur and carbon compounds from the 
stack gases. The increasing importance of solid carbon 
dioxide as dry ice and in industrial processes offers 
chance of improvement which is already being taken 
advantage of. Removal of these compounds requires con- 
siderable bleed steam while their liquefaction and solidi- 
fication would undoubtedly be done in such a way as to 
fill in the valley in the night load to improve load factor 
and thus increase economy. Utilization of such a tre- 
mendous amount of CO, appears impossible but its use 
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cannot be judged by present dry ice sales. In addition 
to present ice production, there is a tremendous domes- 
tic and industrial space-cooling market which has never 
been developed. As a manufacturer’s product, such dry 
ice could not compete but as a byproduct made with 
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FIG. 7. LAKESIDE STATION, WISCONSIN 
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<b, 4, bleed steam and dump power, the possibilities are 
rh if unlimited. 

silt icin _ - With the exception of the Youngstown Sheet & Tube 
: : Plant where industrial evaporators or heat transform- 
ers are used, the other stations represent the conven- 
tional highly developed extraction cycle. The Youngs- 
town plant operates at a boiler pressure of 400 lb. with 
the boilers, turbines and evaporators in a closed cycle. 
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FIG. 10. TUCO STATION, TEXAS Blast furnace gas and pulverized coal are burned in the 

same furnace, coal being cut in and out automatically 


depending upon the steam load and gas supply. 














i 700,000 “ 








© ATM-RELIEE VALVE 
sR 
TANK 


AFTER COND, 











2-DEAERATORS 

















——_RETURN FROM PROCESS 














‘SOMCUR. 5,058.90 
LOW PRESSURE DESUPERHTR’ 


Cacies STM HOR feed RED. VALVE 90LB PROCESS 
—_——— aa 





4 








‘STEAM 308,036,000 
aw 7,680,000 





! ! 
CONDENSATE 0 D NON 
000 | PR CON: ,OND.| 
TURB 


FIG. 11. HAWTHORNE PLANT, ILLINOIS 














{ LP_HOR. NOL! 














HEATING SYSTEM HTR. 








FIG. 14. KEARNY PLANT, NEW JERSEY 





























Of the equipment improvements, the most interest- 
ing are the open rain type heaters used at Bremo and 
the hotwell pumps also used there for handling the con- 
densate in and out of the various heaters. A good 
diagrammatic arrangement of the heaters and pumps is 
‘Sain shown by the heat balance diagram. On its way 

aT x from the condenser to the feed pump, the condensate 
-E ‘ enters and leaves the condensate pump four times. This 
FIG. 12. MICHIGAN L & C PLANT, MICHIGAN not only simplifies the pumping but more important it 
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practically removes the necessity for several complicated 
pump controls and prevents flooding one heater while 
draining the next. A storage hotwell at the condenser 
and a boiler feed tank at the suction of the boiler feed 
pumps offer storage capacity to take the small load 
swings. The drain from each heater exceeds the con- 
densate flow to it by the amount of bleed steam and, 
with the one pump, the proportion of steam through 
each pump stage bears a constant relation to the next 
stage because they are all driven from the same shaft 
and motor. 
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Again the extensive development work done at Lake- 
side on radiant superheaters is bound to be of increasing 
importance to the industry as temperatures increase 
bringing with it the need for closer temperature regula- 
tion. By proper proportioning of radiant and convection 
superheater surfaces practically any desired tempera- 
ture characteristic can be obtained automatically from 
quarter to full load. This automatic regulation can be 
obtained for reheat as well as for initial superheat, both 
temperatures having considerable influence on the heat 
rate of the station at partial loads. 

Results of these developments are being incorporated 
in the Port Washington station, an 80,000-kw. plant with 
one boiler and one turbine that will set a new standard 
of high pressure power plant design of unbelievable 
simplicity and stability. A tandem compound turbine 
with reheat in the high pressure cylinder will be used. 

Central station heat balance layouts are flexible and 
can be made to meet the needs of local conditions, avail- 
able equipment or personal opinion of the operator and 
the great number of layouts suggests that there is per- 
haps little to choose between these from an economy 
standpoint. 

Industrial plants are, however, more limited in their 
choice because of process requirements and the division 
of electrical and steam loads. Since the complete swing 
toward industrial electrification, a balance between the 
steam and electric loads by changing drive is no longer 
practical. Three methods of balancing these loads are 
now used: First, making sufficient power to supply the 
steam demands and purchasing the balance; second, 
using a steam accumulator to balance short swings; 
third, by using condensers. All three methods are used 
successfully, a choice depending upon power rates and 
available condensing water. 





























FIG. 18. SUNBURY PLANT, NEW JERSEY 
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Resume of year’s progress in electric 
generation, transmission and distribution 
indicates a trend toward improvement in 
design so as to increase the kw. per dollar 


BY GEORGE SUTHERLAND 


Chairman Electrical Apparatus Committee, N. E. L. A. 








Mi ORE KILOWATTS out of the same old dollar is 
+ the 1931 theme song of the utility engineer, ampli- 
fying the slogan of more kilowatts per dollar of invest- 
ment heard in engineering circles during the past two 
or three years. Existing equipment has been rejuve- 
nated by the insertion of monkey glands and the opera- 
tion has been successful in increasing capacity ratings. 
Maintenance schedules have been scrutinized and costs 
reduced by increasing the time between inspections after 
a careful analysis and classification of operating troubles. 
Wiring diagrams have been double checked to eliminate 
as many high-voltage, high-priced oil circuit breakers 
as might be consistent with a high standard of service 
continuity, determined by studies of complexity of 
switching balanced against outage records. Along with 
the rest of the world the utility engineer has been 
squeezing the dollar. 


Ot Circuit BREAKERS 


The first victim of the electrical apparatus surgeon’s 
treatment was the oil circuit breaker. Unable to stand 
the gaff of enlarged system short circuit duties its inter- 
rupting capacity has been materially increased in two 
different ways by doctors of two different schools. 

The deion grid principle of surreptitiously entrap- 
ping an are in an unguarded moment and then knocking 
it for a loop as the current passes unsuspectingly through 
zero has been applied successfully to oil circuit breakers 
of the plain break type in the higher voltage classes, 
resulting in materially increased interrupting capacities. 
By the application of the deion grid ordinary oil cir- 
cuit breakers have open 665,000 kv-a. at. 110,000 v. in 
1.5 cycles of arcing and 1,000,000 kv-a. at 220,000 v. 
with 3.5 cycles of arc. 

The doctors of the other school have applied the oil- 
blast principle with equally effective results. They per- 
formed a major operation on the veteran explosion 
chamber by removing the old single break segmental 
contacts and inserting a set of two break spring actuated 
butt contacts. 

' These contacts are so arranged that during the are 
breaking process the upper contacts open first and the 
are thus formed produces sufficient pressure within the 
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chamber to force a volume of solid oil across the opening 
between the lower contacts near the throat of the ex- 
plosion chamber at the time of current zero thus pre- 
venting the are from reéstablishing. This modification 
in the design of the explosion chamber cuts down the 
are length materially and its time of duration resulting 
in a reduction in mechanical stresses within the breaker, 
a diminution of the system effects accompanying a cir- 
cuit interruptinn and an increase in the interrupting 
capacity of the breaker. 

Extensive tests in the laboratory and field have dem- 
onstrated the efficacy of the oil-blast explosion chamber 
principle. Several papers presented at the A.I.E.E. 
1931 Winter Convention described the very impressive 
performance of an 132-kv., 1,500,000 kv-a., circuit 
breaker of this type which opened 40 short circuits at 
varying current values on an 140 kv. transmission line 
up to a maximum value of 1,735,000 kv-a. The maximum 
rate of recovery voltage rise encountered was 2400 v. 
per micro second and the average duration of are for 
the 40 tests was 3.5 with an average are length of 6.8 
in. This accomplishment contrasted with an average 
are duration of 8.6 cycles and an average of 18.0 in. of 
are length for 28 tests on the old type of butt contact 
explosion chamber. 

Such performance will contribute much to system 
stability, to shorter duration of faults, to fewer indus- 
trial stoppages, and to better breaker maintenance. 

The work of the circuit breaker designer has not 
been limited to rehabilitation alone. The new principles 
have been applied simultaneously to new lines of break- 
ers. Although originally developed for breakers in 
voltage classes 34.5 kv. to 230 kv., the deion grid has 
since been extended to breakers in the lower voltage 
ranges and promises to be applicable to all commercial 
voltages. The oil-blast explosion chamber was first in- 
stalled and field tested in breakers of the higher trans- 
mission voltages but laboratory tests indicate that the 
principle is applicable to smaller breakers in the lower 
voltage classes. 

Development in metal clad switchgear has also pro- 
gressed. Its use in the United States has become more 
popular, fairly large installations having been made of 





POWER PLANT 


December 15, 1931 


ENGINEERING 





switchgear in the 34.5-kv. class. Engineers have dared 
ask the manufacturers to discuss seriously 115-kv. appli- 
cations. The schedules of Preferred Ratings for indoor 
and outdoor oil circuit breakers and metal clad switch- 
gear, accepted by N.E.L.A. and A.E.I.C., have indicated 
faith in the future by providing ratings for metal clad 
switchgear in the 230-kv. and 345-kv. voltage classes. 


2 TRANSFORMERS 
Oil circuit breakers having been creditably rejuve- 


nated, the monkey-gland surgeons turned to transform- 
ers. With the application of fans to self-cooled trans- 
former radiators already accomplished it was but a step 
to the circulation of transformer oil through a separate 
bank of especially designed fin type radiators, cooled 
by fans. One such installation is on record by which 
the capacity of an old water cooled 132-kv. bank has 
increased from 12,000 kv-a. to 17,000 kv-a. at a net cost 
of approximately $2025 per kv-a. of increased capacity, 
a saving of about 30 per cent. 

How to get more kilowatts out of the same old dollar 
however, has not been the utility engineers’ only worry. 
Lightning, switching surges and similar acts of God 
and man have refused to be depressed and a new surge 
proof transformer has been developed to resist the ele- 
ments. In the design of this transformer, the proper 
coordination has been obtained in the insulation of wind- 
ing, bushing, line and gap so that the transformer with- 
stood test surges representing the severe conditions of 
a direct lightning stroke to the line close to the ap- 
paratus. = 

The design of the transformer is such that the surge 
voltage distribution throughout the high voltage winding 
is of uniform gradient. Insulation barriers are placed 
so that their surfaces are as near as possible at right 
* angles to the voltage stresses, thereby reducing to a 
minimum any tendency to surface creepage. 

A 42,000-kv-a., 220-kv., single-phase transformer of 
this design was subjected to a series of severe tests, 
using a high voltage surge generator to furnish the 
punishment. It withstood without distress a surge 
whose steepness of wave front corresponded to 11,000,- 
000 v. per micro-second, which is approximately three 





times as steep as the steepest surge of natural lightning 
that has been recorded to date. 


Rotating MacuinEs 


Rotating machines do not lend themselves readily to 
monkey-glanding so that progress this year has been in 
the fields of larger capacities and more interest in high 
voltage machines and hydrogen cooling. Two 200,000 
kv-a., 60-cycle, 16,500-v. tandem compound air-cooled 
turbo-generators will have been installed by the end of 
1931. Two 116,675-kv-a. and one 166,617-kv-a. turbo- 
generators have been added in the 22,000-v. class this 
year. One 15,000-kv-a., 24,000-v. condenser has been 
reported. 

It is interesting to note that in England a 33,000-v. 
turbo-generator that has been in operation for three 
years was inspected recently and that no signs of deteri- 
oration as a result of its operation at high voltage were 
found. During its period of service, the system to which 
it had been connected, consisting of both overhead lines 
and 33,000-v. cable, had been subjected to some very 
heavy faults. 


RECTIFIERS 


Mercury Are Rectifiers have been going up in capac- 
ity and troubles seem to have increased proportionately. 
Based on this hypothesis, a new development has been 
reported. The rectifier is designed on a unit basis, a 
large capacity rectifier being made up of a number of 
units all of which are of the same comparatively small 
capacity with transformers comparable with the capac- 
ity of the combination. Greater reliability is claimed 
on the assumption that the small capacity rectifier gives 
less trouble than the large one and reduced production 
costs along with other standardization advantages nat- 
urally follow the acceptance of the unit idea. 

Automatic rectifier stations are gaining in popu- 
larity. Eight full automatic mercury arc rectifier sta- 
tions have been installed on one of our large metropoli- 
tan rapid transit systems during the year. One station 
contains three 3000-kw., 625-v. rectifiers with provision 
for a fourth and the other seven stations house one 
3000-kw. unit each. 
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TRANSMISSION 


In alternating current transmission there have been 
few new developments. Overhead lines are standing 
pat at 220 kv. and underground cables at 132-kv. al- 
though the mileage in both classes has increased; how- 
ever, manufacturers are busy planning what they will 
say to the first customer who steps up to the counter 
and asks whether they have any 330-kv. overhead or 
220-kv. underground things to sell. As pointed out 
above, the N.E.L.A.-A.E.I.C. Preferred Ratings for 
Outdoor Oil Circuit Breakers include a 345-kv. rating. 

In direct current transmission, the birth of the thyra- 
tron has revived the old argument of the advantages 
of d.c. over a.c., but all done over modernistic. Consid- 
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and network protector unit and 500,000-circular mil 
secondary mains are popular styles. Some thought has 
been given to the development of a noninflammable, non- 
explosive cooling medium for distribution transformers 
for vault installation. Cable engineers have continued 
their search for a cheaper than lead, nonmetallic sheath 
cable for secondary mains that would withstand overload 
or short circuit current heating and also accelerate burn- 
off, but no new types have progressed beyond the experi- 
mental stage. 

The 4-kv. network, on the other hand, has advanced 
into the commercially available and installation stage. 
The manufacturers are prepared to furnish standardized 
equipment and a fair demand is anticipated. One in- 





A REVOLVING FIELD WHICH PRODUCES 160,000 KW. 
Testing the tion at tp field for one of the two 160,000-kw. turbine-generators for the 


Hudson Ave. Station at the Schenectady 
1800-r.p.m. revolving field ever built, bot 


erable research work has already been completed on the 
subject of high voltage direct current transmission and 
the conclusion is that it is feasible. 

Furthermore, there may be economies in it. Even 
with the cost of rectifier equipment at the sending end 
and inverter apparatus at the receiving end, it is con- 
servatively stated that the increase in kilowatts that 
could be carried over the same size line would probably 
more than offset the additional equipment required for 
the direct current transmission. For high voltage un- 
derground cable of the same copper size and the same 
insulation, the ratio of power transmitted is 214 times 
in favor of direct current. 

Other advantages in favor of direct current trans- 
mission are simplification of problems of system stabil- 
ity, frequency control, relative governor regulation, 
charging current and control of current flow. 


DISTRIBUTION 


No startling evolutions have disturbed the calm of 
distribution waters during the past year but steady 
progress has been made in the consummation and appli- 
cation of previous developments, The three-phase four- 
wire alternating current network is increasing in favor, 
two more large cities having joined the a.c. network 
ranks since the last roll call. For large load density 


areas, the 500-kv-a. combination three-phase transformer 


lant of the General Electric Co. This is the largest 
as to size and capacity. 


stallation of 1500-kv-a. units has been in operation for 
several months. 

As in the electrical distribution field of activity, so 
also in the generation and transmission zones, the trend 
during 1931 has been towards improvements in equip- 
ment designs and applications in order to increase exist- 
ing capacities and better operating conditions, thus en- 
larging the investment dollar and reducing the cost of 
maintenance. Progress has been made in getting more 
kilowatts out of the same old dollar. 


UNEMPLOYMENT RELIEF is being aided by the I-T-E 
Circuit Breaker Co. by an offer to donate to the fund of 
any community 2 per cent of the gross sales in that com- 
munity for November to March inclusive, sales to be at 
regular prices and each order to be for $100 or more. 
To carry out the plan, A. Edward Newton, chairman of 
the board, states that $25,000 has been placed with 
Fidelity Philadelphia Trust Co. from which, within 10 
days of receipt of an order from any locality, check will , 
be sent to the local committee on relief in that com- 
munity. Mr. Newton suggests that this or some similar 
plan by other manufacturers might be of substantial aid 
in meeting the present relief situation. 


LARGE PULLEYS as possible permit the use of nar- 
rower or lighter belts. 
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LECTRIC GENERATOR design and construction 

this year has progressed along definitely established 
lines of development, none of which, perhaps, is new 
but which collectively aim to make the electric gen- 
erator the marvelously efficient machine it is. As pointed 
out by Mr. Sutherland in the preceding article, the size 
of generating units is still increasing; this year the limit 
has been extended to 200,000 kv-a. with installation of 
two machines of this size at Hudson Avenue. These, 
so far, are the largest single shaft generators ever built. 
They have double windings rated at 16.5 kv. and double 
winding auto-transformers step this voltage up to 27.6 
kv. 

As may be noted from the accompanying tabulation, 
other large machines were placed in operation at Ashta- 
bula, Michigan City and Glenwood although in none 
of these stations are the machines even half as large as 
the two at Hudson Avenue. 

The two 18,750-kv-a. units installed in the Bremo 
station deserve attention because they are of the largest 
size made in this country for operation at 3600 r.p.m. 
Three units of this size and speed are also installed 
at the Baton Rouge plant of the Louisiana Steam Prod- 
ucts Co. An outstanding feature of these machines is 
the internal propeller fan used, the success of which 
has created a new interest in internal fans for large 
machines. 


Test ON HyprRoGEN CooLED GENERATORS ENCOURAGING 


While no hydrogen-cooled generators have been 
placed in commercial operation, yet the satisfactory 
completion of tests on a 9375-kv-a. turbine-generator, 
cooled with hydrogen, have encouraged the serious con- 
sideration of hydrogen-cooled generators for ratings 
ahove 30,000 kv-a. A number of hydrogen-cooled syn- 
chronous condensers are in successful operation but the 
problem there is simpler because of the absence of re- 
volving shafts extending through the casing. An inter- 
esting feature in connection with development of these 
machines is the fact that the success of hydrogen-cooled 
synchronous equipment depends largely upon a solution 
to the brush problem. It has been found that brushes 
operating in an atmosphere of hydrogen are subject to 
greatly decreased life. While this brush life can be 
lengthened somewhat by certain conditions of operation, 
it still remains an important factor of operation. An 
investigation was made into this matter of commutation 
and current collection in hydrogen by Robert M. Baker 
of the Westinghouse Electric and Manufacturing Co. 
This investigation showed that hydrogen had a dele- 
terious effect upon the brush life but it was found that 
certain corrective measures could be taken which would 
lengthen the brush life.- Among other things, the fol- 
lowing conclusions were drawn from the tests: 

1. A commutator machine designed and adjusted for 
good commutation in air will operate satisfactorily and 
give good brush life in hydrogen. 

2. If a commutator machine must spark in hydrogen, 
the brush life may increased many times by keeping the 
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Two 200,000 kv-a. Generators, Feature 
of Year’s Development 










relative humidity below 10 per cent. 

3. Carbon or graphite brushes cannot be operated satis- 
factorily on plain tool steel slip rings running in hy- 
drogen. 


Brush INVESTIGATIONS 


Brushes are small things compared to a 200,000-kv-a. 
generator and yet the operation of the generator is de- 
pendent upon them. Brush maintenance always has 
been an important problem in the operation of both 
direct current machines and synchronous alternating 
current machines. It is of considerable interest, there- 
fore, to consider the results of an investigation reported 
this year of some of the causes of trouble that exist at 
the sliding contact between a brush and a rotating slip 
ring or commutator. It was found that when a com- 
mutator or slip ring was cut with a helical groove, many 
of the troubles of current collection or transmission 
disappeared. The results of this investigation were so 
convincing that when the information was given to one 
of the public service companies, they decided to codp- 
erate in an experiment on the collector rings of one of 
their 13,000 amp. rotary converters. The operation was 
so satisfactory that a short time afterwards the rings 
on another machine were grooved. The details of this 
investigation were fully described in the April 15 issue 
of Power Plant Engineering of this year. 

Generator speeds, it appears, are fairly well stand- 
ardized at either 3600 or 1800 r.p.m., the higher speeds 
being used for the smaller sizes. It is of advantage to 
utilize the higher speed wherever possible and there 
seems to be a feeling that larger units of 3600 r.p.m. 
speed will be built. The 18,750-kv-a. units, as has been 
mentioned, are the largest units of this*size so far con- 
structed in this country but considerably larger units 
of 3000 r.p.m. have been in operation in Europe for 
some time. A turbo-alternator of 45,000 kv-a. operating 
at 3000 r.p.m. is in operation in Germany. There is a 
31,250-kv-a., 36,000-v., 3000-r.p.m. unit at the Langer- 
brugge Station in Flanders, Belgium, while Poland has 
two 40,000-kv-a. units running at 3000 r.p.m. All of 
these machines are Brown-Boveri units. 


GENERATOR VOLTAGES 


Although the voltages of generators shown in the 
tabulation are mostly in the neighborhood of 13,000-v., 
there has been an attempt to use machines of higher 
voltages. In the case of the Hudson Avenue machines, 
16,500 v. is used. From the manufacturer’s standpoint, 
for generators of 100,000 kw. or more voltages in the 
neighborhood of 16,000 to 18,000 v. are reported to 
result in the most economical design. In some instances, 
economics dictates machines within this range of voltage 
with transformers for stepping up to the desired trans- 
mission voltage, so that, where the generator voltages 
are not well established, it might be said that for ma- 
chines above 100,000 kw., the present trend is toward 
the use of multiple winding machines with transformers 
or auto-transformers, rather than to higher voltage ma- 
chines. The trend will no doubt continue towards 
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multiple-winding machines until the point in capacity 
is reached when it will prove more economical to increase 
the voltage. 

While, as has been said, some attempt has been made 
to standardize on generator voltages above 13,800-v., 
since the introduction of the successful multiple winding 
machines, the study and demand for higher standard 
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cipal difficulty with more than one winding is in finding 
sufficient space at the terminals of the machine to install 
potheads and make connections with satisfactory clear- 
ances. 

A number of 22,000-v. generators are installed in this 
country, seven of these in the territory adjacent to 
Chicago having a combined generating capacity of from 







































































































































































ELECTRIC GENERATOR PRACTICE 
MAIN GENERATING UNITS HOUSE SUPPLY 
EXCITATION COOLING SYSTEM 
STATION NO, VOLTAGE 
CAPACITY| OF |SPEED |VOLTAGE] REGULA- SOURCE OF [TEMP, AIR METHOD capacity | ALTERNATIVE | yvotTace 
KV-A. LE- 1ON TYPE lcapacity| GMERGENCY) ~ COOLING USED METHOD 
MENTS EXCITERS CITATION WATER IN | OUT 
as kw, |85KW.250 v. MAIN GENERATOR] 3-400 KV-A] | HSE.GENERATOR 
BREMO 2-18,750 \ 3600 | 13,800 |AUTOMATIC | SHAFT, GENERATOR | JAMES RIVER | 89.3 | 85 THROUGH  |TRANS.FOR| 1250 KV-A 550 
250 v, |I25 HP. 550 V. TRANSFORMER §|EA.MAIN GEN 550 V 
IND. MOTOR 
I75KW250V175 KW, 250 V- 1-2500 KVA. SERVICE 
t DIRECT CONNECT. |2-1875 KV-A 2300 
RARITAN RIVER! 2-37500| 1 | 1800 | 13,800 | AUTOMATIC|M.G.SET besunzacvesinosoo CONDENSATE | — | — MAIN GEN. | BANKS FROM & 
INDUCTION|# IND: MOTOR UNITS 66 KV. 440 
MOTOR [21 265HP.TURB| BUS 
I18OKW.MAK) 200 KW. MAIN 1-3000 FROM OLD 2300 
RIVERSIDE | 1-43,750 I 1800 | 14,500 | MANUAL | SHAFT | 4 kW. TURBO | MSSISSIPPI RIVER | —— | —— THROUGH KA. 2300v. & 
PILOT | GENERATOR TRANSFORMER | 3 PHASE BUS 230 
NO WATER MAIN GEN.THRO.: ESSENTIAL AUX. 
300 KW. | CLOSED SYSTEM HTRANS.| BANK PER|2-4500/750) BROVIDED WITH 2300 
ASHTABULA | 3-62500 \ 1,800 | 13,800 | MANUAL | SHAFT | 200KW.| DUAL DRIVE | OF VENTILATION | 104 | —— |/PAIR OF GEN. | KV-A. DUAL 1g 
M.G.SET | WITH GENERATOR UNITS loisc &WC| STEAM-ELECTRIC] 440 
AIR_COOLER (ULTIMATE ) DRIVES 
. 2500KW:M.G-) CONDENSATE & TERTIARY WIND. ay yy apg ey 
CELL 2000 A 15,000 |FROM MAIN HIGH 
HUDSON AVE.| 2-200,000] | 1,800 16,500 | MANUAL | SHAFT | 4IOKW. Jap storace | SEA WATER 65 | 40 || OF GEN.AUTO-| Kya TENSION BUSESCALF & 
BATTERY ERNATE SUPPLY 
MORALLY |FROM EAST RIVER TRANSFORMER ALSO FOR 2.87.50 440 
UNITS KV-A UNITS 
75 KW. | COOLING TWR. | - MAIN 3-500 
TUCO 9375 1 3,600 | 200 [AUTOMATIC | SHAFT | GCOKW. | Je | Ce weiss | 105 | 95 Iltumu TRANSE.] RA. NONE 440 
a ccton | 7800 [eae aun 720° 
TRINIDAD 1-43, 750 1 1800 | 12000 | MANUAL | SHAFT | 175 KW. | M.G.SET ain SOHNE Fak Samo TRANSE. [eonU/e300" ALSO mn a 
UNIT _TRANSF. |l2KV/2300V| HSE. TURBO-GEN. 
MOORES PARK | 25,000 1 1,800 | 3200 | MANUAL | SHAFT | 100 KW. | 9.C BUS GRAND Sus | a R| 600 & 1,000] 1500 & 750 KV-A.| aq 
HSE CIRCUITS RIVER THROUGH TRANS. | KV-A,BANKY HSE. TURB.GEN. ’ 
FROM EXCITATION BUS) SECTIONS OF AUX| 10 -3000KVAl 
8,000 2 3,600 | 13,600 | MANUAL | EXCITATION) ——— |WITH BATTERY) LAKE WATER | — | —— ||BUS FED FROM | TRANS. | secTIONALIZATIOl 
BUS ONLY RESERVE MAIN GEN. AND |3 CONN.TO 
LAKESIDE MAIN STATION OF AUX BUS 480 
CITATION. BUS BUS & 7 CONN 
SUPPLIED BY THROUGH | TO MAIN 
70,588 I 1,800 | 13,800 | MANUAL | SHAFT | 200 KW.[Ccoe wiry) CONDENSATE | 104 | —— || reaNcrormer | 13.6 KV. SECTIONS 
BATTERY RES. BUS 
e@ || AUX-GEN. 8 | 2 TRANS. | ALL HSE. SUPPLY | 2300 
. MAIN GEN. |6000KVAE ON & 400 
MICHIGAN CITY] I-70,600 | 1 1,800 | 22,000 |AUTOMATIC| SHAFT | 350KW| NONE LAKE MICHIGAN | 113 | 77 Timoven {tAueden| EMHER ONE ie 
TRANSFORMER | 5714 KV-A. 250 DC. 
GLENWoon | 479.750 1800 | 13,200 |automatic | SHAFT A~265 KW +250 KW. HEMPSTEAD | 14 | \15  ||MAIN BUSTHRU|3-2500KVA 3000 KW. 2200 
B-25,000 8-135 KW.| M.G.SET HARBOR STATION TRANS. | 31250 KVA| STATION GEN. | & 440 
PH. 
GLATFELTER 
MJ.WHITTAL | 1-1,875 1 3,600 600 |AUTOMATIC| SHAFT 15 Kw 30 KW STILL WATER 5 5 IN GENERATOR} ——— NONE 600 
ASSOCIATES | [- 375 5.5 KW. | TURBO-GEN.| RESERVOIR DIRECT . 
SUNBURY DIRECT FROM 
CONVERTING WA 563 2 3,600 440 |AUTOMATIC] SHAFT 16 KW. GENERATOR PUBLIC SERVICE 440 
INDIANA 2 pen 
Bi ol OE ' 227 220, | MANUAL ee ee -— 
MICH LIMSTONE| 112,500 67.5 KW. LAKE MAIN GEN. |S-500KV- 
& CHEMICALCO 1- 7.500 | 2 3,600 | 13,800 JAUTOMATIC | SHAFT | 50 Kw.| NONE HURON —_| — || THROUGH TRANS} TRANS. NONE 440 
Sicilian suarr (CIRCULATING FANS 480 V. FROM LIGHT 
NAPO: CONNECTED TO| | —_ || MAIN GEN. | 1-25 KV-A.| THROUGH BREAKERS 120 -240 
CITY 1562 2 3600 480 |AUTOMATIC | SHAFT 13 KW PARALLEL ipuCcT TO THROUGH |DIRECTFROM TO MAIN POWER 
HOSPITAL OPERATION OUTSIDE SUPPLY TRANSFORMER | BUS BUS 480 
YOUNGSTOWN MAIN GEN. DIRECT 
SHEET 2-22,500 | | 1800 | 6900 SHAFT | 95KW. |M.G.SETS OR PUBLIC SERVICE CQ} 220 
& TUBE CO. THROUGH TRANS. 
HAWTHORNE 4 TURBO RESERVOIR & FROM 460V. BUS 
WESTERN | 2-9,375 \ 3,600 | 12,000 |AUTOMATIC |EXCITERS &| 5-75 KW. |75KW.M.GSET| F.DCOOLING |—— | ——|] D.C.MOTOR 440 
ELECTRIC FMG.SET TOWERS FROM ROTARIES| 
KEARNY 
WESTERN 1-12,500 ' 3,600 | 13,800 |auTomaTic [separate | 2-75Kw.|_ 75 KW- PASSAIC 100 | 80 FROM MAIN | 460 
ELECTRIC TURBO-GEN. (SALT) 460 V.BUS 
WORLD ENGINE GEN.) BELT 5 KW. DIRECT FROM 
CLEANERS | 1-185 @ 1 240 |AUTOMATIC | DRIVEN | 7.5 KW. NONE NONE — | — || GENERATOR PUBLIC SERVICE CO} 240 
AND DYERS _|1-I25COUNTER 
(SS cL a en 
@ | UNAFLOW & | COUNTERFLOW ENGINE GENERATING UNITe 


A EXCITATION NORMALLY SUPPLIED BY SHAFT EXCITERS & M.GSETS ON EXCITATION BUSs 


@ 60,000 KV-A.LOAD & 26.1°F. WATER, 


voltage machines has not been so insistent and as 
reported recently by the Committee on Power Gen- 
erators of the A.I.E.E., may be-said to be dormant for 
the time being. In other words, the double winding 
generator has made it possible to increase the capacity 
without increasing the voitage and to postpone the day 
when: it will be necessary to go to higher voltages. 

It is not at all unlikely that in the future generators 
will be built with more than two windings. The prin- 


52,500 to 105,000 kw. Additional 22,000-v. machines, 
totaling 432,000 kw. and one 18,000-v., 115,000-kw. gen- 
erator are on order and will be installed in this territory 
during the years 1931-1932. Besides these units there 
have been but four steam driven generators placed on 
order or installed in this country for voltage ratings 
above 13,800 v. These are the two 16,500-v., 200,000- 
kv-a. machines at Hudson Avenue shown in the accom- 
panying tabulation and two 94,000-kw., 16,500-v. units 
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for the Southern California Edison Co. In Europe a 
number of higher voltage units are in service and their 
performance will be regarded with considerable interest. 
‘There are two 25,000-kw., 33,000-v., 3000-r.p.m. gen- 
erators at the Brimsdown Station in England and there 
is the 25,000-kw., 3000-r.p.m., 36,000-v. generator at 
Langerbrugge, Belgium, already mentioned. 


The question of voltage regulation seems to be largely 
a question of the type of plant. In a station supplying 
a nearby concentrated load by means of a number of 
individual feeders and where these feeders are equipped 
with automatic voltage regulators, generator voltage 
regulation is likely to be manual. In a station supplying 
a distant load through transmission lines, however, auto- 
matic voltage regulators will be installed. In the case of 
small plants such as those connected with industrial 
plants, automatic voltage regulation seems to be used 
almost exclusively. 


There is little to report in regard to exciter practice 
that has not been said before. As shown by the tabula- 
tion, the use of the shaft exciter is practically universal. 
For sources of emergency excitation there seems to be 
no set practice, although the separate motor generator 
set is used in most eases, particularly where there is an 
outside source of supply. 


In the return of questionnaires from the various 
stations, no mention was made regarding the use of 
sub-exciters and it is to be inferred that none is 
installed in any of the stations listed. This does not 
mean necessarily that the use of the sub-exciter is 
losing the popularity it seemed to be gaining last year. 
The sub-exciter is particularly useful where exception- 
ally quick response is desired and it may be that the 
types of plants included in this year’s survey do not 
require such quick response. These sub-exciters are 
small exciters mounted on the same shaft as the main 
exciter and their purpose is to generate field current 
for the main exciter. The use of a special Wheatstone 
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Bridge type of rheostat enables the exciter to operate 
down to zero or even reversed voltage. 

As indicated in our review of developments last year, 
this year also shows a decrease in tendency to use a 
separate house turbo-generator as the main source of 
station power supply. More and more the station 
auxiliaries are supplied from the main generators 
through transformers. For emergency house service, 
however, the house generator is used in a number of 
plants. Where this is done, it seems to be becoming 
common practice to operate the house generator as a 
synchronous condenser under normal conditions. This, 
for instance, is the scheme used at the Glenwood Station 
where a 3750-kv-a., 2400-v., turbo-generator is installed. 
The turbine in this case is connected to the main con- 
denser. A quick operating valve controlled by a fre- 
quency relay causes this machine to carry the load the 
instant something happens on the main electrical system. 
As soon as the frequency drops slightly, the frequency. 
relay opens the valve to the turbine, causing it to pick 
up the load and thus maintain the voltage on the 
auxiliary system. Under these conditions, also, the tur- 
bine exhausts to the atmosphere—the connections to the 
main condenser being provided only to reduce the fric- 
tion loss in the turbine casing when the machine is 
‘*spinning’’ as a synchronous condenser. 

The whole question of auxiliary electric supply of 
course is closely related to that of heat balance. Origin- 
ally the house turbo-generator was used in order to 
furnish a source of exhaust steam, for feedwater heat- 
ing. With the development of the regenerative cycle 
and multiple extraction heaters, the need for a separate 
house turbine is eliminated. Where a station is con- 
nected to an outside source of power, the emergency 
source of auxiliary supply may as well be through 
transformers from the outside lines. As to voltages used, 
2300 and 440 seem to be standard in most stations 
although in at least one station (Moores Park) 4000 
v. is used. 


Progress in Electric System Practice 
Reflected in Many Refinements 


N ATTEMPTING to indicate the development in 

electric system practice, one feels conscious of a 
great amount of development but finds difficulty in de- 
fining it. This, perhaps, is because the development has 
been general rather than specific. Progress this year 
is reflected mostly in the further refinement of equip- 
ment and in a better understanding of many of the 
fundamental principles involved in the transmission and 
distribution of electrical energy. A slight improvement 
here, another one there, a simpler method of doing 
something in another place; though each improvement 
may be slight in itself, taken together they constitute 
a real improvement of the system as a whole. 

As pointed out in another article in this issue by 
George Sutherland, chairman of the electrical apparatus 
committee of the N.E.L.A., there have been few devel- 
opments in a.c. transmission systems. Two hundred and 
twenty thousand volts still remains the highest used 
for transmission purposes, but there seems to be a feel- 
ing that before long this will be exceeded. Questions 





of system stability and interconnection problems con- 
tinue to receive discussion and the problems are grad- 
ually being solved. Lightning arrester research has 
been given considerable attention both experimentally 
and theoretically and a great amount of useful data is 
being gathered. In these lightning investigations, the 
portable lightning generator and the automatic cathode 
ray oscillograph have been of inestimable value; indeed, 
without them we should know very little about the ac- 
tion of lightning surges on transmission lines. Light- 
ning has ceased to be the mysterious, unamenable thing 
it still was only a few years ago and has become a force 
which, though still formidable, nevertheless conforms to 
the ordinary laws of electrical engineering. 

Switchgear equipment has been subject to continual 
refinement and improvement. The deion type breaker 
continues to receive application and further develop- 
ment of this breaker both in the oil and air types is in 
progress. With the addition of deion grids, ordinary 
oil circuit breakers have opened 3500 amp. at 110,000 v. 
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with 1.5 cycles of arcing; and 3000 amp. at 200,000 v. 
with 3.5 eycles of arcing or less. Decreased arcing as- 
sures more satisfactory breaker performance, less deteri- 
oration of oil and contacts and lower maintenance. 
Most interesting, perhaps, of this whole development 
is the work that has been done on the deion oilless 
breaker. At one extreme is a one million kv-a., 23-kw. 
circuit breaker which has undergone interrupting ca- 
pacity tests including some shots as high as 800,000 kv-a. 
As pointed out in the recent report of the A.I.E.E. 
subcommittee covering this field, this performance must 
be compared to the achievement of a year previous, that 
of successfully interrupting short circuits in the order 
of 60,000 kv-a. ‘On the other extreme is the breaker 


using 2.5-in. plates, which repeatedly interrupted 10,000 


METAL-CLAD SWITCHGEAR FOR STATE LINE 
STATION 


FIG. 1. 


amp. at 600 v. ac. This small deion breaker shows 
great promise in a wide field of the moderate and smaller 
powers, such as industrial service. 

The discovery of the deion principle and its subse- 
quent application in the development of a new circuit 
breaker has resulted in healthy activity in the develop- 
ment of new forms of circuit interrupters, such as oil 
blast, multiple break types and others. A new oil blast 
breaker was announced this year which showed remark- 
able performance. This breaker according to those re- 
sponsible for its development owes its effectiveness to 
the action of a scavenging blast of oil which is driven 
by gas pressure from an are and which displaces the 
are in the space between the electrodes of another break. 
The theory upon which this breaker operates was claimed 
to be different from that incorporated in the design of 
the deion. While there is still some controversy among 
the engineers of the respective companies responsible for 
the development of these two types of breakers, i.e., the 
deion and the oil blast types, the excellent performance 
of the latter cannot be questioned. 

The problem of bus structure design and construc- 
tion is one which is receiving a great deal of attention. 
The housing of major switching apparatus in both con- 
gested and open localities is being studied, particularly 
in new installations, because of the advent of metal clad 
switch gear. There has been a marked increase in the 
use of this type of switching equipment in place of 
indoor cell and outdoor open type bus structures, 

Metal clad switch structures can now be obtained 
in practically all capacities for which circuit breakers 
have been developed, including 132 kv. The earlier large 
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units involved a considerable amount of field assembly. 
The latest designs permit complete factory assembly and 
testing of very large capacity units such as a full double 
bus section for one circuit, complete with instrument 
transformers, buses, etc. These units are shipped com- 
pletely assembled and oil filled, thereby entailing a mini- 
mum of field assembly and installation work and avoid- 
ing the necessity of drying out, reconditioning, ete., by 
the purchaser. 

An equipment of this type is shown in Fig. 1. 
This is part of the new equipment now being installed 
at the State Line Station of the Chicago District Elec- 
trie Generating Co. by the Westinghouse Co. Each of 
five units shipped recently weighs 90,000 lb. and has 
rating of 3000 amp. at 25,000 v. This high voltage, 
usually a hazard to operators is rendered safe by en- 
easing all current carrying conductors in tubular shells 
filled with oil. The insulation is so effective that at- 
tendants may climb over the equipment safely even when 
under full potential. Compared with units of equal 
capacity, these oil-filled switchgear units occupy less 
than one third the space required by outdoor units of 
conventional design. 

More and more there is a tendency toward the use 
of steel switchboard panels and the use of hinged panels 
or cubicles. The desirability of smaller switchboards in 
the larger stations is also receiving attention. Various 
attempts have been made to use miniature equipment 
and a smaller number of items, and combination units 
of instruments and relays. At the same time there is 
a growing demand for more relays and instruments 
for one purpose or another. Supervisory systems seem 
to be arousing increased interest as a means of con- 
densing or consolidating the control of a large number 
of circuits within convenient reach of.a single operator. 

In this connection, the ‘‘control’’ of Bremo station 
is of particular interest. At this station, the entire con- 
trol is centralized in one room. In the main control 
room which is located in the center of the station between 
the boiler and the turbine room, there are two bench- 
boards facing each other. One of these controls the 
equipment in the boiler room and the other, the elec- 
trical equipment. The’ boiler room control board is of 
special design with a complete diagram of the piping 
system and with push buttons and indicating lamps 
for the various motor controls in their proper locations. 
Instruments on an inclined panel above the control 
board proper show the amount of air and coal going 
to the pulverizing mills. 

Directly opposite this combustion control board is 
the main electrical control board. This is of standard 
construction using the new miniature type instruments. 
An interesting features of this board, however, is the 
control kiobs. These are made in various shapes so that 
the operator may know from the ‘‘feel’’ of a switch 
just what type of switch it is. A further safety feature 
is incorporated in the design of these control knobs by 
equipping them with Yale locks. To close a switch the 
operator first has to obtain the correct key for that 
switch from a rack and insert it into the proper control 
knob. 

This ‘‘control’’ at Bremo is described in some detail 
here because to our knowledge it marks the first entire 
centralized control installation in a central station in 
this country. As has been stated, the control room is 
in the center of the station, on the same level as the 
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turbine room floor. No dividing walls separate this room 
from the boiler and turbine rooms; on one side the 
operator’s vision is over the electrical board into the 
turbine room while on the other, over the boiler control 
board, he looks out into the boiler room. Both major 
divisions of the plant, therefore, are under his direct 
observation and he is instantly aware of any unusual 
occurrence. 

In all the other stations covered in this year’s sur- 
vey, the control of boiler and turbine room is separated, 
as has heretofore been the practice. This does not mean 
that the centralized control feature in Bremo station is 
exceptional and that it will not become general prac- 
tice. Most of the installations this year were additions 


to existing stations and the control for such installations, - 





FIG. 2, THE CENTRAL CONTROL ROOM AT BREMO STATION 


naturally, followed the design of that used in the initial 
installations. In new stations, however, there seems to 
be no valid reason why the control should not be cen- 
tralized and we look for further applications of this 
idea. 

PROTECTION OF CIRCUITS AND EQuIPMENT 

Practice in protecting generators seems to have been 
quite definitely standardized upon the differential relay 
system of protection, for as will be noted from the 
tabulation, every large machine listed is provided with 
that type. This system of protection has proved its 
worth for it keeps the generator on the line under all 
conditions except only that of internal failure. Trans- 
formers too are being provided with differential protec- 
tion, although, here, in many cases overload protection 
is also provided. In the case of large transformers, it 
is common practice not to provide automatic protection 
for over currents but to depend upon the operator to 
correct such conditions when warned by indicating in- 
strumenis. 

In other fields, relay protection has received con- 
siderable development. Further development of high 
voltage transmission and interconnection with rather 
severe requirements as to stability and continuity of 
service have made it necessary to provide means for 
rapid clearing and-with extreme precision; as a conse- 
quence the art of relay protection has developed. Relays 
have been developed including directional, balanced and 
differential, capable of operating in one sixtieth of a 
second. These are being tried out in service and their 
operation is being watched with much interest. 

For protection against lightning, the Oxide film 
Auto-valve and Thyrite arresters seem to be in greatest 
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favor. The new autovalve arrester employing porous 
blocks is considerably smaller and has better perform- 
ance characteristics than the old. The protective action 
of the new arrester is similar to the old one but it has 
practically no time lag in its operation and a low ratio 
of discharge voltage to normal voltage. A small but 
compact form of line arrester has been developed which 
can be applied to prevent flashover of insulator strings. 
Also a similar Thyrite arrester for this purpose. 

A new protective device operating on a deion princi- 
ple in a small hose tube for use in the prevention of 
insulator flashover by lightning has been developed. 

TRANSFORMER PRACTICE 

Transformer developments have been toward larger 
and more compact units, and towards more effective 
protection against lightning surges. As explained in 
the article by George Sutherland in this issue, the idea 
now is to design transformers so that the surge voltage 
distribution throughout the high voltage winding is of 
uniform gradient. Transformers of this type have stood 
full voltage flashover tests remarkably well. 

Further studies of transient voltage phenomena 
within auto transformer windings have resulted in the 
development of the nonresonating auto-transformer. 
Several such units have been built for 230-kv. service. 

In the field of transformer accessories, a feature of 
interest this year was.a new type of transformer radi- 
ator developed to replace the tubular type on all West- 
inghouse large self-cooled power transformers. All of 
its joints are formed with the edge welds on the out- 
side of the radiator and there are no crevices or flat 
surfaces where water can accumulate. 

Another interesting development, by the Brown 
Boveri Co., was a new no-load ratio adjuster which is 
operated through the side of the tank wall instead of 
the cover, making it more convenient to operate and 
permitting the top position to be safely checked with- 
out deénergizing the transformer. 


House Insulation Is Subject of New 
Commerce Booklet 

AUTHORITIES on building and housing, headed by 
LeRoy E. Kern of Washington, D. C., representing the 
American Institute of Architects, have cooperated with 
the National Committee on Wood Utilization of the De- 
partment of Commerce in the publication of House 
Insulation: Its Economies and Application, the Com- 
mittee’s latest report in the building and construction 
field. 

The bulletin outlines the history and uses of insu- 
lating materials in man’s struggle to keep himself warm 
in winter and cool in summer. It explains the manufac- 
ture of wood fibre insulation and the application of all 
types of insulating materials in building and construc- 
tion. Approximate cost tables for insulating various 
types of houses are a feature of the bulletin. 

The bulletin was written by Russell E. Backstrom, 
insulation specialist of the wood utilization committee’s 
staff. It is fully and attractively illustrated and non- 
technical in its treatment of the subject. The bulletin 
contains 52 pages. It may be obtained from the Superin- 
tendent of Documents, Government Printing Office, 
Washington, D. C., or from thé district offices of the 
Department of Commerce in principal trade centers. The 
price is 10 cents a single copy. 
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Progress in the Diesel Engine Field During 19381 


IMPROVEMENTS IN DESIGN AND ConstrucTION, Enernes Up To 4000 He. INstaLLEp AND Some or 7000 Hp. UNDER 
Construction, CoMPLETELY AUTOMATIC DiesEL PLant, BuTANE Enaines, High Speep AUTOMATIC AND AIR- 
PLANE Disses ARE AMONG THE DEVELOPMENTS 


ROGRESS in the Diesel engine field during the past 

year has for the most part taken the form of con- 
solidation of ground already gained and of further 
developments along the lines indicated in Power Plant 
Engineering’s review of December 15, 1930. The accom- 
panying table shows a number of typical Diesel engine 
installations made during 1931. In many cases the 
engines noted here are additions to existing plants. 

Of the general trends in construction to which atten- 
tion was called in last year’s review number, several of 
these have been rapidly developing in importance during 
the last few years. The possibility of employing im- 
proved metals such as chrome nickel steel for crank 
shafts, chrome molybdenum steel and other alloys for 
various other parts has been reflected in engine design. 
For preventing corrosion from various sources, chro- 
mium plating, nitriding and stainless steels have been 
used. Chrome nickel or nickel cast iron for cylinders, 
aluminum alloys for pistons, better forgings for crank- 
shaft, are among the items on which further progress 
has been made. Precision methods of manufacture have 
led to improved construction and lower maintenance. 


Furi Om, ConsuMpPTION 


Engine data on the attached table show some of the 
general tendencies in operating practice in a number of 
plants obtaining Diesel engines installed during 1913. 
Fuel consumption figures for these engines range from 
9.0 kw-hr. per gal. of fuel oil to 18.45 kw-hr. per gal. 
average for an entire plant. The two values just noted 
are the low and high extremes respectively. Most of the 
figures for fuel consumption are between 10.5 and 11.6 
kw-hr. per gal. with one station reporting 12.5. 

There. is no such uniformity as this in lubricating 
oil consumption figures and the wide variation in these 
figures shown on the accompanying table makes it impos- 
sible to draw any general conclusion. 

The table shows also the attention that is being paid 
to the purification of lubricating oils, as most of the 
plants noted here have centrifugal methods for purify- 
ing. Purification of fuel oil is also receiving consider- 
able attention. 

Best Diesel engine practice demands considerable 
attention to water treatment and filtration of air for 
the engine. Most of the plants noted have some pro- 
vision for filtering the incoming air, while a number of 
them treat the cooling water in various ways. It has 
become common practice to require analysis of cooling 
water supplied for Diesel engines, to determine whether 
water treatment is necessary or not. 


Large Diese Enaines INSTALLED 


In any review of the year’s progress, some discussion 
of the largest Diesel units produced during that period 
is always of interest. The largest single unit so far 
projected is the double-acting, two-cycle engine of 
18,500 b.hp. capacity, with an overload capacity of 


22,500 b.hp., designed for installation at Copenhagen, 
Denmark. 

The largest engines now planned for installation in 
the United States are the 7000-b.hp. units now under 
construction for the City of Vernon, California. Accord- 
ing to recent announcement, five of these units are to 
be installed, giving the plant a total initial capacity of 
35,000 hp., which will make it the largest municipal 
Diesel plant in the country. These units are of the 
double-acting, two-cycle type, operating on the solid 
injection principle. They run at 167 r.p.m. and are 
directly connected to 5000-kw., 7200-v., 50-cycle, 3-phase 
generators. Scavenging air for the engines will be fur- 
nished by independent motor-driven turbo-blowers. 
These units will have 8 cylinders each, the cylinder size 
being 24 by 36 in. 

Other large engines installed or projected during the 
year that have attracted considerable attention include 
a 4000-hp. 6-cylinder engine for the Tucson Gas & Elec- 
tric Co., Tueson, Ariz.; a 3000-hp. engine for the Ster- 
ling, Colorado plant of the Public Service Co. of 
Colorado, and a 3000-hp. engine for the Village of Free- 
port, N. Y. 


THE CoMPLETELY AUTOMATIC DiEsEL PLANT 


Among the year’s developments was the placing in 
operation of a completely automatic Diesel engine in- 
stallation in the Hotel Chelsea, New York. This installa- 
tion consists of three 75-hp. Diesel generating units, the 
generators rated at 50 kw. each; a 240-v. storage battery, 
a battery booster, a 240 to 120-v. balancer and an auto- 
matie switchboard, all contained in an interior basement 
room. Starting and stopping are controlled by adjustable 
load relays normally set to keep the load on these 
engines between 40 and 90 per cent of rating. Loads 
less than 20 kw. are carried by the storage battery and 
when the load increases beyond this amount, or when 
the battery has discharged to a predetermined point, the 
first unit is started by motorizing its generator with 
current from the battery. The engine immediately takes 
over the entire load and also recharges the battery. The 
first engine carries the load up to 45 kw. when the 
second is started by its load relay and divides the load 
with the other so that each runs at 45 per cent of rating. 
The two units serve the load until it increases to 90 kw. 
when the third goes on, reducing the load per unit to 
30 kw. or 60 per cent of rating. Load increases during 
the engine’s starting periods are carried by the battery. 

If supply of fuel or lubricating oil should fail, the 
engine fuel pumps are shut off by automatic control 
devices, the engine is disconnected from the bus and an- 
other unit is immediately put into service. Meanwhile the 
full power service is maintained by the running engines 
supplemented by the storage battery. The latter has 
sufficient capacity to carry the entire load for a short 
time. Automatic devices are also provided to disconnect 
the engine if it should fail to start when required, 
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AGNITUDE is probably the one word that best 
M characterizes the various developments that have 
occurred in the hydroelectrie field during 1931. The 
large size of some of the hydroelectric plants that have 
been placed in service during the year and of others on 
which construction work has been done. as well as the 
extremely large size of some of the individual hydro- 
electric generating units that have bee have 
served during the year to emphasize not to the 
engineer but also to the layman the magnitude of the 
entire hydroelectric situation in the United States and 
the fact that the hydroelectric engineers of the coun- 
try are thinking and working in terms commensurate 
with this magnitude. 

As evidence of this characteristic, we may cite hydro- 
electric plants of as high as 250,000 hp. total capacity 
placed in service during the year and one plant now 
under construction to have an initial installation of 
500,000 hp. Hydraulic turbines have been built in this 
period in eapacities of 92,000 hp. for installation abroad 
and of 90,000 hp. for installation in this country. Be- 
sides this, the United States now contains a hydraulic 
turbine of the largest physical dimensions in the world, 
although it is not the largest in capacity and will prob- 
ably be exceeded next year by turbines being built 
abroad. 

In line with this same trend toward magnitude of 
project, some of the world’s largest dams have been 
completed and put in service this year. Two of these 
are earth filled dams and one is a rock filled dam. A 
particularly noteworthy project was the building of a 
conerete dam on end and then knocking it over into 
place. 

There has been considerable interest in and investiga- 
tion of pumped storage projects in this country although 
none have been built during the year and little definite 
information has been issued in regard to these proposals. 

Another interesting feature of the year’s develop- 
ment is the placing in service of three large hydroelec- 
trie plants having outdoor or semi-outdoor generating 
units. A number of plants of this type are now in use 
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Assembly of one of the waterwheel 
units for Diablo plant, a 90,700-hp. 
unit, 27 ft. head, 171.5 r. p. m. 


and some engineers believe that there 


in this country 
is a marked trend towards this type of construction 
although many other engineers disagree violently with 
the idea. 

Use of models for predicting performance of hydro- 
electric units and of hydraulic structures in general is 
becoming more widespread. There is considerable inter- 
est in the subject of automatic frequeney and load con- 
trol also in such subjects as reliability of hydroelectric 
units, height problems, forecasting of water supply, 
welding of runners and similar subjects. 


LarGeE PLANts BEGAN OPERATION THIS YEAR 
Among the large projects placed in operation during 
the past 12 or 15 mo. and on which construction work 
has been proceeding for some time, the plants men- 
tioned below are outstanding. 

At Bingham, Maine, the Wyman Dam development 
of the Central Maine Power Co. was placed in opera- 
tion with an initial installation of three 34,000-hp. units, 
or a total capacity of 102,000 hp. Fifteen Miles Falls 
Lower Development of the New England Power Asso- 
ciation now provides 215,000 hp. of capacity, distributed 
over the first 220-kv. transmission lines to be installed 
in New England. In connection with the Fifteen Miles 
Falls development is the MeIndoes Fall plant down- 
stream, containing four propeller type water turbines, 
two of which are Kaplan runners, the total capacity 
here being 16,500 hp. In Michigan the Hardy hydro- 
electric plant of Consumers Power Co. has gone into 
service with three units developing 40,000 hp. total. 
Pacific Gas & Electric Co. has carried out a large seale 
development on the Mokelumne River in California to 
have a total ultimate capacity of 228,000 hp. Included 
in this development is the Salt Springs Dam, the 
world’s largest rockfill dam, also the new Tiger Creek 
power house with a capacity of 72,000 hp. in two double 
overhung impulse waterwheel units. 

On the Osage River, near Bagnell, Missouri, the 
Union Electric Light Co. of St. Louis placed in service 
during the year a hydroelectric plant with a capacity 
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FIG. 1 WYMAN DAM DEVELOPMENT, 100,000 HP. 


CAPACITY, 135 FT. HEAD 


of 268,000 hp. The Carpenter Dam plant of Arkansas 
Power & Light Co. on the Ouachita river has been 
installed with a capacity of 79,000 hp. in two units, 

Saluda river development of the Lexington Water 
Power Co. in South Carolina includes the world’s larg- 
est earthfill dam and a power plant with a capacity of 
223,000 hp. While many other hydroelectric projects 
are under way and other smaller ones have been com- 
pleted during the year, the plants named above are 
outstanding. 


Large Puants UNDER CONSTRUCTION 


Among the projects on which construction work is 
now going on, the largest, of course, is the Hoover Dam 
project, the initial installation of which will probably 
develop about 1,000,000 hp. This project was described 
in detail in the June 15, 1931, issue of Power Plant 
Engineering. The Safe Harbor development of the Safe 
Harbor Water Power Corp. on the Susquehanna River 
will have an initial capacity of 255,000 hp. in six Kaplan 
units and is planned for an ultimate capacity of 500,000 
hp. The Ariel development of the Inland Power & Light 
Co. on the Lewis River in Washington is now under 
construction and is designed for an ultimate installa- 
tion of 180,000 kw. or about 240,000 hp. On the Colum- 
bia River in Washington, the Puget Sound Power & 
Light Co. is constructing the Rock Island development 


MODEL OF SAFE HARBOR DAM USED IN DESIGN 
OF PROJECT 


FIG. 3. 
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HARDY HYDROELECTRIC PLANT, SHOWING PART 
OF THE EARTH DAM 


FIG. 2. 


in which a total capacity of 84,000 hp. in four units 
is expected to be ready next year. On the St. Lawrence 
River near Montreal, the Beauharnois Power Corp. is 
constructing an extremely large hydroelectric plant to 
contain an initial installation of ten 50,000 hp. ‘units 
of a total initial capacity of 500,000: hp. Another Cana- 
dian plant that has attracted much attention is at Chute- 
A-Caron on the Saguenay River, where the Aleoa Power 
Co. is installing four 77,000-hp. units to give a total 
initial capacity of 308,000 hp. 


OvutTpoor HYDROELECTRIC GENERATORS 


It is interesting to note that several plants installed 
during the year were of the outdoor or semi-outdoor 


type, the latter including an extremely low and simple 
super-structure, often with a movable roof so that the 
crane running outdoors over the entire structure can 
lift the units through the roof. The Morony plant of 
the Great Falls Power Co. is of this type. The Bagnell 
development of the Union Electric Light Co. on the 
Osage river has 6 outdoor generators protected by metal 
casings with an outdoor crane running over them. At 
the Carpenter Dam plant the generating units are cov- 
ered by a low superstructure with the crane running 
outdoors over it. A particularly interesting outdoor 
installation described in the October 15, 1930 issue of 
Power Plant Engineering is the Kaplan unit at Merced 


TWO 30,000-KV.A. DOUBLE OVERHUNG IMPULSE 
UNITS AT TIGER CREEK 


FIG. 4. 
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Falls in California installed with no building whatso- 
ever around it. According to the data available at 
present, there are 12 plants in the country at present 
using outdoor or semi-outdoor generators. 

The installation of 6 Kaplan units of 42,500-hp. 
capacity each at the Safe Harbor development has at- 
tracted much attention during the year. These units 
were made to practically the same design by two dif- 
ferent manufacturers and the researches conducted at 
the Holtwood Laboratory were of the greatest assist- 
ance in the design of these units. Other particularly 
interesting uses of the Kaplan runner are illustrated 
in the Merced Falls plant and in the MeIndoes Falls 
plant in connection with the Fifteen Mile Falls lower 
development as well as in a number of smaller installa- 
tions that have been made during the year. 

Among the large dams built and put into operation 
during the year, the Salt Springs Dam on the Mokel- 
umne development is stated to be the world’s largest 
rockfill dam. This is 328 ft. high with a crest 1300 ft. 
long and is 900 ft. thick at its base with a cubie con- 
tents of 3,000,000 cu. yd. of rock and granite. Another 
extremely large dam stated to be the world’s highest 
earth dam is in connection with the Cobble Mountain 
development of the Springfield Water Works in Massa- 
chusetts. This dam, 245 ft. high and 1500 ft. wide at 
the base, has a hydraulic core with shoulders of sand, 
gravel, rock and boulder, the base of the dam being 
of rockfill. The dam for the Saluda project contains 
11,000,000 cu. yd. of earthfill, is 208 ft. high, nearly 
a mile and a half long and a quarter of a mile thick 
at the base. The dam alone covers 105 acres. Another 
interesting earth dam, details of which will be given 
in a subsequent issue, was built in connection with 
the Hardy project of Consumers Power Co. 

In the construction of hydroelectric projects, difficult 
construction problems are often encountered. One case 
that has attracted much attention occurred at the con- 
struction of the Chute-A-Caron project on the Saguenay 
river. It was desired to divert the river to another 
channel and a 92 ft. concrete coffer dam was built on 
end beside the river channel, one side of it shaped so 
that it would fit the bottom of the channel and then, 
by skillful use of dynamite, this block of concrete was 
toppled over into the river where it settled into place 
perfectly, formed the required coffer dam and diverted 
the river. Other interesting problems arose in connec- 
tion with the Ariel project mentioned above, where in 
order to reach bed rock for the foundation of the dam, 
it was necessary to excavate to a depth of 123 ft. below 
the natural stream bed or to a point almost 74 ft. 
below sea level. 

Large hydraulic turbine units built during the year 
include some 92,000-hp. waterwheels for the Dniepros- 
troy development in Russia and two 90,700-hp. water- 
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FIG. 5. OSAGE DEVELOPMENT UNDER CONSTRUCTION 
NEAR BAGNELL SHOWING SETTINGS FOR OUTDOOR HY- 
DROELECTRIC GENERATORS 


wheel units for the Diablo project of the City of Seattle, 
Wash. These two 90,700-hp. units have the highest 
capacity of any built for installation in this country up 
to the present time. The largest unit in physical dimen- 
sions installed in this country now is stated to be the 
57,000-hp. unit at Spier Falls, which has a runner diam- 
eter of 19 ft. 1014 in. For the Vargon plant in Sweden, 
however, Kaplan units are being designed to have run- 
ners over 26 ft. in diameter and when completed, these 
will be the largest in physical dimensions in the world, 
it is stated. 

There has been considerable investigation of pumped 
storage developments in this country but aside from the 
Rocky river plant in Connecticut, no definite installa- 
tions of these have been announced this year. In Europe 
twenty important pumped storage plants have been in- 
stalled with a total turbine capacity of over 1,000,000 
hp. American engineers are at present exhibiting much 
interest in these plants and in the whole subject of 
pumped storage. _ 

Many interesting items of hydroelectric plant equip- 
ment have been developed during the year, one out- 
standing example being a gate hoist for the Chute-A- 
Caron development in which a fan connected to the 
hoist motor shaft controls the lowering speed of the 
gate. There has been much interest in automatic fre- 
quency and load control equipment which has been in- 
stalled in two major plants, Norwood and Morony. 
Widespread use of models of water passages, hydraulic 
turbines and hydraulic structures in general continues 
as an aid both to designers and operators. 
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Coal and the Power Industry 

That coal as an industry is in a precarious condi- 
tion is admitted by the industry itself. It is, in fact, 
shouted from the housetops together with demands for 
charity in the form of legis!ation—any type of legis- 
lation. 

In the face of the fight being waged against regula- 
tion and legislation by publie utilities and railroads, 
it is difficult for one to understand the precipitous flight 
of the coal, and for that matter the oil industry to get 
caught in the same trap. To many it appears like sell- 


ing their birthright of industrial freedom for a mess. 


of government pottage. For a modicum of relief dur- 
ing a short period of depression, they are voluntarily 
shackling themselves with legislation which will be hard 
to throw off when the immediate crisis has passed. Le- 
gal difficulties in the way of artificial stabilization by 
legislation or even trade association agreements are, 
however, thought by many to be unsurmountable. Ap- 
parently help must come from another direction. 

For six years, the Carnegie Institute of Technology 
has labored to be of assistance to the coal industry, upon 
which, to a large extent, the prosperity of Pittsburgh 
and Pennsylvania depends. No one ean deny that they 
have done more than their part but indications are that 
the hindsight of the coal industry is little better than its 
foresight. 

With an almost uncanny intuition of the needs of 
the industry, Dr. Baker arranged to review the prog- 
ress of competitive fuels and of the coal using indus- 
tries. Paper after paper reviewed the progress and 
achievements of chemistry, hydrogenation, synthesis, 
the growth of the natural gas and oil industries, plans 
of industries to utilize these new fuels at the expense 
of coal, pipe line distribution and production of prod- 
ucts destined to undermine the market for coal byprod- 
ucts. In spite of these developments and the disastrous 
experience of the past 10 yr. with low temperature car- 
bonization, coal research is still pursuing the even tenor 
of its way toward earbonization. All constructive re- 
search came from outside the industry and will appar- 
ently stay outside the industry. 

In facet, technical progress or assistance is appar- 
ently scorned. A special committee made up of five 
of the leading men in the coal industry and appointed 
‘‘for bringing about the economic codrdination of the 
coal industry’’ made a rather elaborate report on the 
last day of the conference and overlooked not only tech- 
nical advances but all economic considerations. Warn- 
ings of Myron C. Taylor that the coal industry must 
help itself because any plan which ignored the basic 
law of supply and demand was doomed to failure; of 
Gov. Ritchie that legislation and government control 
were but forms of communism; and of competitors that 
the coal and byproduct market was rapidly shrinking, 
were sidetracked, in favor of six possible plans all call- 
ing for legislation as an artificial stabilization agency. 

Inasmuch as fuel forms roughly half the operating 
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cost of power, the future of coal is of more than pass- 
ing interest to the power plant industry. Coal is not 
an ideal fuel, the annual freight on ash and moisture is 
a big item; heat loss in fiue gas is important; ash dis- 
posal is a costly job; while fly ash, smoke and noxious 
gases are a sore spot in public relations and will be a 
source of great expense in the future. Corrosion due to 
sulphur has, it is estimated, caused a direct cost of 
$5,000,000 in three years in one metropolitan district 
alone. 

For years the power industry has been looking for 
economical ways to eliminate these disadvantages. Re- 
cent advances in pipe line transportation, hydrogena- 
tion and synthesis with the development of non-inflam- . 
mable liquid fuels suggests a possible way of process- 
ing coal at the mines and distributing it as liquid or 
gaseous fuel through pipe lines. Annual savings to 
the power companies in construction costs and operat- 
ing expenses would be measured in millions of dollars. 

Such potential possibilities should make it worth 
while for the industry as a whole to finance research 
along modern lines. Obviously the coal industry is com- 
mitted to a program of relief by legislation and to re- 
search along the rut of carbonization, both of which 
will mean higher instead of lower fuel costs to the 
power industry. Even those plants which can turn 
temporarily to competitive fuels must some day return 
to coal because natural gas cannot be expected to sup- 
ply the entire fuel needs of industry and the increasing 
demand for higher yields of gasoline will curtail fuel oil 
or at least set a price that will be prohibitive for power 
plant fuel. 

In self defense, the power industry must cooperate 
with the fuel industry and develop methods of process- 
ing coal at the mines which will give the ideal fuel. Co- 
operation and research now while the coal industry is at 
a low ebb will be effective. A few years hence, with 
the natural gas supply decreasing and oil diverted to 
other than power fuel uses, the coal industry, well or- 
ganized, will be again in the saddle. Fuel prices will 
inerease and, as rate increases are more difficult to jus- 
tify than rate decreases, the power industry will find 
itself in the present position of the railroads. The — 
choice should not be difficult to make, nor the research 
difficult to justify. 


The Piping Times of Peace 

Now that the general public is aware that we have 
a vast network of oil, gas and gasoline piping covering 
the country, we hear much talk about the possibility of 
transporting other materials by pipe line. Laymen have 
recently been heard to predict that coal, grain and even 
milk can be distributed to our cities by pipe line. Of 
course, the average layman cannot be expected to know 
that for several years pulverized coal has been piped for 
considerable distances, that plans are well under way 
for a pipe line to handle grain, that paper stock and 
other industrial materials are piped. Since milk and 
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oil are both liquid. he reasons, ‘‘why cannot milk be 
piped in the same way?’’ 

The layman’s imagination is stirred by the thought 
of having in his kitchen a shining faucet from which 
he can draw fresh milk, piped right from the farm via 
this tremendous pipe line system that someone is to 
build. ‘‘Why not?’’ asks the layman. ‘‘These engineers 
cannot surprise us now. Almost any fantastic scheme 
that ean be suggested to them may soon become a real- 
ity.’’ Well, nothing seems impossible nowadays, we 
admit. But the man who has seen the inside of equip- 
ment in a dairy after a few hours of operation, when it 
is taken apart for scalding and thorough cleaning, will 
not be overly optimistic about the possibilities of piping 
milk 75 or 100 mi. into New York or Chicago from the 
dairy districts. 

Lest the public, in its enthusiasm, becomes too avid 
for progress that it cannot pay for, it may be well to 
eall attention to several factors that tend to retard the 
development of pipe lines for many of our raw mate- 
rials, 

First, we have elaborate systems of railroad and 
highway transportation, competing with each other and 
with pipe line transportation. 

Second, we have the factor of what Stuart Chase 
has ealled technological tenuousness; that is, the use of 
a system that might be put out of action by an accident. 
Suppose milk for a large city were piped by a long 
line and an accident of some sort ‘necessitated shutting 
off the line. What would it cost to provide a reserve 
method of supplying the milk until the line could be 
repaired? The layman has no conception of the pre- 
cautions taken by public utility companies to insure 
continuity of service on oil, gas, electric distribution 
systems. These precautions cost money. But service 
must be reliable, above all things. 

Thus any pipe line system for handling milk or any 
other product must justify itself on many grounds, not 
the least important of which is that of competition with 
existing methods, with all the political and economic 
controversy that implies. 

We do not mean to suggest that pipe line systems 
will be confined solely to the countrywide distribution 
of oil and natural gas. Without doubt engineers will 
develop, in the future, methods of piping other mate- 
rials. It would seem, however, that the present success 
of the gas and oil line development should not be per- 
mitted by engineers to lead the public into unwise 
beliefs and possible rash courses of action. Engineers 
ean do much to insure the proper development of pipe 
line systems by insisting that they should be based on 
sound engineering and by stating the facts in no uncer- 
tain terms to the public. 


Factors in Engineering Development 
In presenting the review of the year’s progress in 
the power field in this issue, we have called attention 
to the fact that the developments this year were more 
in the nature of slight improvements and refinements 
rather than in spectacular or revolutionary changes in 
design or practice. In one or two instances, perhaps, 
such as at Bremo, designs of quite a different charac- 
acter from standard were introduced but even these, 
when analyzed, prove to have been the result of a more 
or less gradual evolutionary process in the last few 
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years. Now it might be concluded that this lack of 
spectacular development is a consequence of the gen- 
eral economic depression; that, since business has been 
poor, there has been a slowing up of engineering effort. 
Although we realize that this may be a factor, it is one 
which, in our opinion, is negligible and the real reason 
must be looked for elsewhere. 

As a matter of fact, this slowing up of development 
is more apparent than real. The total number of new 
developments per year today is vastly greater than it 
was 20 yr. ago and 20 yr. ago the number undoubtedly 
was vastly more than it was 20 yr. previous to that. 
Years ago progressive ideas were received with reluc- 
tance and skepticism. Imprisonment and _ persecution 
were often their reward. Today, novel and important 
scientific and engineering improvements are encouraged 
and are being introduced at the rate of thousands every 
year. 

Now it is this very fact that brings about an appar- 
ent slowing up in the process of assimilating these im- 
provements First we have grown to expect more; sec- 
ond, there is a limit to the rate at which manufac- 
turers and users of equipment can absorb new ideas and 
developments. Improvement requires change and, if 
everything should be changed too frequently, the vol- 
ume of production or the cost of the product could not 
be maintained. 

Merely because of the fact that today somebedy 
brings forth an idea for making a better boiler, a more 
efficient pulverizer or a more effective circuit breaker, 
does not imply that all existing boilers and pulverizers 
and circuit breakers can be scrapped immediately and 
the new types installed. In the same way, there are lim- 
its to the extent to which or the rate at which even 
admittedly important improvements can be made in a 
product. Time is required for the absorption or the 
assimilation of new ideas and when we come to a time, 
such as we suspect is the case at present, when the num- 
ber of new ideas exceeds the rate at which they can be 
absorbed, there is an apparent slowing up of devel- 
opment. 

Many new things are in the wind today but a cer- 
tain amount of time will be required to bring them to 
commercial success. The embodiment of a new prin- 
ciple in a machine or process is now in most instances 
a far more elaborate undertaking than it was in earlier 
periods. Thus, while there have been rumors for sev- 
eral years of such startling things as high-voltage, 
direct-current transmission and hydrogen-cooled gener- 
ators, no actual commercial applications of these ideas 
have as. yet been made. Undoubtedly they will come, 
however, and when they finally do, they will no longer 
seem new. 


ELEctric output for subsidiaries of National Elec- 
trie Power Co., including National Public Service Corp., 
amounted to 179,400,000 kw-hr., according to prelim- 
inary reports. This represents an increase of 16.9 per 
cent over October, 1930, when output was 153,500,000 
kw.hr. Adjustments have been made for properties ac- 
quired within the year, to place the figures on a compar- 
able basis. For the first 10 months, output was 1,730,- 
000,000 kw-hr., an increase of 17.6 per cent over the same 
period in 1930. The National Group is the Eastern divi- 
sion of the Middle West Utilities System, serving the 
Atlantic Seaboard area. od 
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International Coal Conference at Pittsburgh 


THIRD INTERNATIONAL CONFERENCE ON BitumiINous CoaL HELD UNDER AUSPICES 
or CaRNEGIE INsTITUTE oF TECHNOLOGY, NOVEMBER 11 To 14, Brines ToGETHER 
Over 1200 ENeINEERS, RESEARCH MEN AND Coau Operators From ALL OvER THE 
Wortp To Discuss THE PRESENT PROBLEMS OF THE CoAL AND RELATED INDUSTRIES 


LANKED BY FLAGS of the participating nations, 

Dr. Thomas 8. Baker, president of Carnegie Insti- 
tute, founder and chairman of the Conference, opened 
the first meeting with an address outlining the purpose 
and aims of the Institute in sponsoring the assembly. 
“Tt has been the object of these Carnegie world coal 
congresses to assemble as much as possible of the scien- 
tific data from all parts of the world and to place them 
before the American technologists and mine owners— 
but we recognize that science alone is powerless to rescue 
the coal industry in the crisis at which it now finds itself. 

That the coal industry itself must be the major factor 
in improving economic conditions in the industry was 
emphasized by several speakers, especially by Myron 
C. Taylor, chairman of the finance committee, United 
States Steel Corp. He said, ‘‘The primary responsi- 
bility is on the industry itself to find ways to promote 
the public interest and the interest of its own producers, 
employees, distributors and customers by making and 
carrying out whatever constructive plans may be per- 
missible. Basic supply and demand inevitably reflect 


prices in the long run. Artificial measures looking 
toward price control are sure to break down eventu- 


ally. . . . I shall be disappointed if it mistakenly set- 
tles down to the view that nothing can be expected until 
additional legislation is enacted.’’ 

Further warnings of dangers lurking in legislative 
help and government assistance were voiced by Gov. 
Albert C. Ritchie of Maryland who is ‘‘convineed that 
the bituminous coal industries and every other industry 
as well can put its house in order and prosper as pros- 
per it should, under a policy of non-interference better 
than it ean by anything the government can do.”’ 

Some 50 methods or proposals for stabilization of the 
bituminous coal industry made during the past 15 yr. 
were tabulated and discussed by Dr. L. E. Young, vice 

_president, Pittsburgh Coal Co. These proposals ranged 
from trade association agreements to complete owner- 
ship of coal lands by the federal government. He con- 
cluded with ‘‘opinion is changing . ... particularly on 
principles that are fundamental in planning for the 
stabilization of the bituminous coal industry. The trend 
of thought appears to be away from nationalization and 
federal control; away from fixing prices and wages by 
law; away from federal control generally and toward 
state control and state compacts.’’ 

Of the many proposals one modeled after the action 
of the governors of the oil producing states in limiting 
petroleum production seems the most practical at the 
present time. This scheme was discussed in consider- 
able detail by Dr. W. T. Thom, Jr., of Princeton Univer- 
sity. Following a Washington Conference of repre- 
sentatives of the eight oil producing states where Secre- 
tary of the Interior Wilbur pointed out the need for 
an interstate compact which could and would insure 


rationalized production, state oil production quotas were 
agreed upon. In September three states, Oklahoma, 
Kansas and Texas, signed a compact. As a result, the 
feeling is abroad that the oil industry has passed the 
crisis and will soon be restored to economic health. 


As a result of the first day’s deliberations a resolu- 

tion was adopted requesting Dr. Baker to appoint a 
committee to investigate proposals for economic co- 
ordination of the coal industry. The committee com- 
posed of Walter H. Glasgow, secretary of the Pennsyl- 
vania Bureau of Mines; C. E. Lowell, director School 
of Mines, West Virginia University; J. J. Rutledge, 
chief mining engineer, Maryland Bureau of Mines; F. 
R. Stearns, director of the Stearns Coal & Lumber Co.; 
examined a number of proposals and reported—‘‘that 
the plans presented such divergent views on the subject 
that it would be impossible to co-ordinate the suggestions 
into one policy. Six plans outlined depend upon co- 
operation of companies, associations or states, the sev- 
enth would require modification of the anti-trust laws 
and the establishment of a national production board 
with broad powers. Nationalization was not mentioned 
but one plan called for the declaration of coal as a pub- 
lic utility under the regulation of a public utility com- 
mittee. By vote of the conference delegates Dr. Baker 
was authorized to send the report to the governors of the 
coal producing states. 
_ Looking forward in the light of chemical advances 
made during the past few years, the predictions of Dr. 
William J. Hale, Dow Chemical Co., offer the most log- 
ical solution of the coal industry ills. Placing carbon 
monoxide (CO), ethylene (C,H,) and acetylene (C,H,) 
as the basic raw materials of industry, Dr. Hale pointed 
to research as the only salvation of the coal industry. 
Abandonment of present byproduct manufacture for the 
production of these three products from coal and water 
at the mine and the distribution of them or their deriva- 
tive as gas or liquid in pipe lines to all parts of the 
country was suggested. He pointed out the futility of 
making byproducts that can be made more cheaply in 
the laboratory and mentioned that even phenol and am- 
monia can be made more economically by synthesis than 
from coal, 

By intensive research, chemistry has taken away from 
the coal industry everything but the fuel market; that 
is, coal and coke, and even this is being cut into by 
natural gas, oil, petroleum coke and increased efficiencies 
of coal burning equipment in industries such as the 
public utilities. Whether Dr. Hale’s suggestion of proc- 
essing the coal at the mines and distributing the deriv- 
atives in pipe lines would be practical or economically 
feasible in the face of natural gas competition is a 
problem for the industry to solve. 

In the face of the many papers on low temperature 
carbonization, high temperature carbonization, gasifica- 
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tion and byproducts and the high quality of the many 
papers, it does not appear that the frequent charges that 
the industry is neglecting research are substantiated. 
Progress made and reported*from the natural gas, oil 
and organic chemistry laboratories, however, indicates 
that coal research has perhaps taken the wrong road 
and that Dr. Hale’s warning, ‘‘ forget carbonization, for- 
get byproducts and think only of the present raw ma- 
terials: of industry, carbon dioxide, ethylene and acety- 
lene’’, will bear close serutiny. 

This warning was sounded by other than chemists. 
Dr. R. P. Soule, Tri-continental Corp., who was closely 
identified with low temperature developments, in a 
paper which he said might well be alternately called 
‘*Low-temperature carbonization: Its rise and fall’’, re- 
marked: ‘‘There appears, however, no really strong case 
to be made for low temperature tar under existing Amer- 
ican conditions, Failing this, the case for low tempera- 
ture carbonization itself must collapse.’’ The one ray 
of hope mentioned by Dr. Soule and emphasized later 
by Dr. Gustav Egloff, Universal Oil Products Co., is in 
the ease with which those tars can be cracked to pro- 
duce a gasoline of high anti-knock properties. Under 
present conditions, however, there is no incentive to 
erack. 

Along the same line, W. H. Fulweiler, United Gas 
Improvement Co., reviewing the future of manufactured 
gas from the standpoint of the utilization of natural gas, 
refinery vapors, coke oven gas and pipe line transporta- 
tion, reaches the conclusion that ‘‘the gas industry has 
developed slowly but surely, it has met many crises and 
looks forward to the future with assurance that it would 
be able satisfactorily to solve its problems so that it may 
continue to say, If it’s done with heat, you can do it 
better with gas.’’ All in all, the future of the coal 
industry appears to lie in itself, largely through co- 
operation, and not competition, with related fuel in- 
dustries. 

Aside from the above general papers throwing some 
light on future trends of fuel practice, papers of direct 
interest to the power plant field were grouped in three 
sessions, pulverized fuels, power plant fuel and coal 
cleaning. Some of these papers will a covered in 
greater detail in later issues. 

One of the most practical and valuablepapers was 
that presented by E. H. Tenney, Union Electric Light 
& Power Co., on theoretical and practical.aspects of 
pulverized coal firing. This paper, a comparison of the 
turbulent and steam line burners under the same con- 
ditions, presented results of temperature, velocity and 
gas analysis studies in ‘all parts of the furnace. In the 
same session, E. G. Bailey and R. M. Hardgrove, Fuller 
Lehigh Co., described the evolution of the slag tap fur- 
nace with particular reference to the new castiron-block 
water cooled construction. 

In stoker firing, revolutionary changes were advo- 
cated. Bert Houghton, Brooklyn Edison Co., in dis- 
cussing underfeed stokers advocated a light uniform 
fuel bed with no humps, and 0.5 in. draft in the furnace. 
Data and photographs showing fan power savings, 
improved combustion and better furnace conditions were 
presented. Referring to German chain grate operation, 
Dipl. Ing. Friedrich Schulte described chain grate fur- 
naces with no arches of any type and used for burning 
all types of coal. Test results showed where chain grate 
stokers had been pushed from 50 to well over 100 per 
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eent rating in 15 sec., faster than any other type of 
firing not excluding gas and pulverized fuel. 

An entire session was devoted to studies of the 
theoretical mechanism of combustion of pulverized coal 
and solid fuels. Papers by Andre Grebel, France; Y. 
Oshima and Y. Fukuda, Japan; S. P. Burke, T. E. W. 
Schumann and R, A. Sherman, United States, indicate 
a better understanding of this complex process. Al- 
though all were in the nature of progress reports, 
theoretical results check well with practice and open the 
way for well directed future investigations. 

Somewhat along this same line was the investigation 
reported by Tetsuro Suwa, Japan, on investigations of 
combustion conditions ofa coal dust engine. High com- 
bustion ratios and pre-combustion chambers are recom- 
mended. This investigation was purely theoretical in 
contrast with the paper by Rudolf Pawlikowski, Ger- 
many, who discussed the experimental developments of 
the Rupa powdered coal engine by the Kosmos Co. 
which rebuilt six engines in order to study combustion 
and operation in the several types. 

German practice for transportation of pulverized 
coal in pipe lines and tank cars was outlined by Dilp. 
Ing. Friedrich Schulte. ,,,Pneumatic conveying can be 
by suction or pressuré, the former being limited to about 
450 yd., the latter to 2000 yd. In discussion, C. J. Jeffer- 
son, Kennedy-Van Saun Mfg. & Eng;@rp., described a 
pressure system now used in Russia’ for maximum, dis- 
tance of 3000 yd. 

Railway fuel, steamship fuel, domestic fuel and 
smoke abatement were the subjects of separate section 
meetings. In one of these Leopold Herry,° Belgium, 
described the proposed utilization of coal at Langer- 
brugge Station. This program calls for two subsidiary 
companies, the first for handling the carbonization 
process, the second for the tar utilization and cracking. 
Production is based on 250,000,000 kw-hr. per yr. which 
will require about 150,000 t. of semi-coke from 200,000 
t. of coal and will give 8,000,000 liters of gasoline, 6000 
t. of rubber substitute and 1800 t. of aluminum. 

With increased effieieney in coal burning processes, the 
question of ash and rock.in coal becomes of increased im- 
portance and the cleaning of coal by different processes 
and by different countries was made the subject of a 
special meeting. W. R. Chapman of England; C. 
Berthelot of France; Byron M. Bird and Thomas Fraser 
of the United States each had papers on various phases 
of the technical side of cleaning processes. The power 
plant field was represented by Edwin B. Ricketts, New 
York Edison Co., in a paper on the value of clean coal 
for steam produetion. Formulas were given for caleu- 
lating the effects of variations in ash content and the 
cost of steam generation. Constants used were deter- 
mined experimentally for three large boiler plants. 

During the conference, which lasted four days, over 
100 papers were presented in some 26 meetings, some- 
times with as many as five simultaneous sessions. In 
addition there was one evening meeting in which Nor- 
man McClintock, Koppers Research Corp., showed mov- 
ing pictures illustrating the effects of coal distillation 
byproducts on agriculture, and a banquet at Hotel 
Schenley presided over by Dr. Baker at which many of 
the foreign representatives gave short addresses. Some- 
what over 1200 delegates registered, many of these stay- 
ing over several days to take advantage of some of the 
many inspection trips arranged to plants over the east 
and middle west. 
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Vertical Pump Coupling 

ECENTLY a new coupling has been designed by 

Ideal Electric & Mfg. Co. of Mansfield, O., which 
permits raising or lowering the pump shaft a short dis 
tance to give proper clearance for the pump rotor, with- 














A. BACK-SPIN RELEASE COUPLING 
B. DOUBLE THRUST COUPLING 
C. MOTOR WITH TYPE A COUPLING 


out the use of a hollow motor shaft. This makes it pos- 
sible to use direct current or synchronous slip-ring a.c. 
motors as well as the squirrel cage a.c. which have gen- 
~ erally been used. For pump overhaul, the motor need 
be raised only the slight distance to clear the coupling, 
with no special care needed to maintain alinement. 
Typle A has back spin release to prevent such 
unscrewing of the pump shaft as would uncouple the 
sections. The upper hub, which is bolted to the lower 
end of the motor shaft, carries a plate in which are drive 
pins. The lower hub, which is keyed and locked to the 
pump shaft, has an engaging plate at the top into which 
the drive pins fit during normal operation. When a 


December 15, 1931 


back spin of the pump rotor occurs and the shaft tends 
to unscrew, the shaft will lengthen until the pins discon- 
nect from the engaging plate, leaving the pump shaft 
free to spin without further unscrewing so that un- 
coupling of shaft sections will be avoided. 

Type B, the smaller coupling shown, carries thrust 
either upward or downward, the upper and lower hubs 
being bolted together. In both types, the top end of the 
pump shaft is threaded and can be adjusted in the lower 
hub by a nut to raise or lower the rotor, then is locked 
by pressure on the key. 

View C shows a type A coupling attached to a verti- 
eal motor which is mounted on its supporting base. 


Heat Exchange or Condensate 
Coil 


ERIODIC SAMPLING of boiler water and con- 

tinuous blowdown of water column is current prac- 
tice in power plants. In many plants, boiler water is 
sampled at short intervals in many places throughout 
the plant—in some instances, as many.as 30 condensate 
coils are installed in a single plant. 

The tubular unit illustrated at the left, and built by 
the Parker Appliance Co., Cleveland, O., is composed 


COOLING COILS OF THE 
PARKER APPLIANCE CoO. 
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of two tubes, one within the other, thus providing a 
space between the tubes through which the coolant flows. 
Steam from the boiler is conducted through the inner 
tube and the condensate is drawn continuously or as 
may be desired from the other end of the coil. 

Special combination fittings for connecting the sev- 
eral tubes are an outstanding feature of this coil. The 
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fittings are of Parker tube couplings of a design which 
permits connecting the coil to the steam line with prac- 
tically no contact of the steam directly with the bronze 
fittings. This permits the use of this coil in high 
pressure high temperature lines with safety. A Monel 
metal fitting is commonly used in high temperature lines 
at the steam line or water column, with a steel or 
Monel valve for controlling the steam flow through the 
coil. 

Water at any desired pressure is introduced into the 
space between the tubes through the side outlets of the 
bronze fitting. This coil is compact and of light weight, 
but rugged and capable of withstanding the most severe 
service encountered in a power plant. Samples of boiler 
water may be taken without disturbing connections and 
with the greatest facility. At the right is illustrated a 
typical coil hook-up with provision for blowing down 
both water column and gage glass line. 


pH Determinations 


YDROGEN Ion concentration measurement can 
be rapidly made by the use of the quinhydrone 
electrode, balancing the unknown potential against that 





PORTABLE INSTRUMENT FOR pH 
DETERMINATIONS AS MANUFAC- 
TURED BY W. M. WELCH MFG. CoO. 


FIG. 1. 





of a known potential on a potentiometer. Such an in- 
strument has been developed by Dr. W. J. Youden of 
the Boyce-Thompson Institute of Plant Research in 
Yonkers, N. Y., and manufactured by W. M. Welch 
Mfg. Co., 1615 Sedgwick St., Chicago, Ill., who, in 
working in conjunction with Dr. Youden, have pro- 
duced a set with the following features: 

It is compact, mounted in a box with potentiometer, 
millivoltmeter, galvanometer, and all electrodes in- 
cluded. There is no standard cell needed in this meth- 
od of comparing voltages so that this troublesome ele- 
ment is eliminated. Quinhydrone functions only up 
to 8.5 and above this point the calomel or hydrogen 
electrodes should be used. This may be connected in 
place of the quinhydrone electrode setup. 

A set of this type with quinhydrone electrodes may 
be carried out in the field. No solutions need be mixed 
in the field and a comparatively inexperienced or non- 
technical operator may make the tests. It has been 
used in making tests of ground waters, soils for golf 
links, ete. The degree of accuracy is .03 ph and the 
range is from 1.41 up to 8.5, the limit of the quinhy- 
drone, and from there on with the calomel and hydro- 
gen electrodes. 
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New Switchboard Has Ball 
Bearing Switches 


OQ MEET the mobile and flexible requirements of 

modern distribution systems, the completely stand- 
ardized SAF toSwitch-Board of sectional unit construc- 
tion and featuring ball bearing switches, is announced 
by Bull Dog Electric Products Co. of Detroit. 

This is a dead front totally steel enclosed switch- 
board and consists of an assembly of standardized sec- 


tional panels, all parts of which, such as steel frames, 


steel enclosures and ball bearing switches, are also of 
standardized unit construction. The sectional unit con- 
struction provides greater mobility and flexibility to 
take care of changes and future extensions and likewise 
ensures 100 per cent salvage. 

The Ball Bearing switch incorporated in this board 
is unique. The ball bearing guides secure frictionless 
switching and are thus a compensating factor against 
usual wear; they also permit full floating positive con- 
tact and ensure simultaneous double break. It is a self 
contained safety switch of unusually compact and dur- 
able design, embodying separate fuse and switch com- 


BULL DOG BALL 
SWITCH 


FIG. 2. 
BEARING 








partments interlocked for safety in replacing fuses. The 
standardization provides for the interchangeable mount- 
ing of these ball bearing switches for all polarities, all 
capacities and all voltages and further covers the in- 
clusion of standard air circuit breakers, oil breakers and 
meters, where required. 


Lighter, Smaller Sunlamp Models 
Announced by General Electric Co. 


WITH THE DEVELOPMENT of the smaller Type S-2 
Sunlight Mazda Lamp, a new line of Sunlamp fixtures, 
lighter in weight, and less expensive, has been announced 
by the Merchandise Department of the General Electric 
Co., Bridgeport, Conn. 

The S-2 lamp, used in the new model K, L, M and P 
fixtures, consumes only 175 w. as compared with 450 w. 
consumed by the Type S-1 lamp, and provides 75 per 
cent as much ultra-violet radiation as the larger lamp. 
The lightness and compactness of the new fixtures are 
partially accounted for by the use of a smaller trans- 
former. The new models, offered as an addition to the 
present type of Sunlamps, complete a line of 10 models. 
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Electric Hoist for Minimum Headroom 


TyPpE WH Exectric Horst, designed for installa- 
tions where headroom conditions are such that no other 
type of electric hoist can be used, has been developed 
by Wright Mfg. Co., Bridgeport, Conn. For example, 
with this hoist the minimum distance from the bottom 
of the I-beam to the hook on the one-half ton hoist is 
11 in. and on the one-ton hoist 13 in. It is designed 
to meet minimum headroom conditions and still keep 


TYPE WH ELECTRIC HOIST 


the hoist drum and sheaves of ample size to prevent 
excessive cable wear. 

This hoist also includes such features as push but- 
ton or pendant rope control, optional at same price; 
Tru-Lay Preformed cable; safety type limit switch, 
safety type load block, positive mechanical brake, oil 
bath lubrication and heat-treated forged gears and 
pinions. rus 


‘AE Fuse 


Wuat is claimed to be a new principle of fuse con- 
struction is introduced by the Associated Engineers Co. 
of Chicago in a new renewable fuse, to be known by 
the trade mark, AE. 

The design of this: new fuse departs from the use of 
nuts, bolts and washer, as a means of making link and 


CONSTRUCTION DETAILS OF AE FUSE 


terminal contact. The accompanying illustration shows 
how the link is formed to fit on a rigid asbestos carrier, 
positive link and terminal contact being made by termi- 
nal pin abutment. This view also shows how a part 
of the carrier projects between the calibrated portions 
of the link, to make an effective are barrier between 
the link’s main section. Because of the reduced length 
of its renewable link and its abutment contact, it is 
stated that the AE Fuse will operate with remarkable 
coolness and with a dependable time-lag which, it is 
claimed, eliminates unnecessary opening of the circuit 
and yet assures a maximum of protection under all con- 
ditions. In renewing the link, there is no chance for 
error, it is stated, and no tools are required. 


WHIPPING BELTS indicate lack of flywheel effect in 
the drive. 
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Brick from Fly Ash 


ESULTS of long investigation as to possibilities of 

utilizing fly ash were recently presented to the 
Prime Movers Committee of N. E. L. A. at. its Purdue 
University meeting by Professor H. C. Peffer, head of 
the department of chemistry. 

The brick and tile shown have been given the name 
Ross-stone. This is produced by a chemical reaction, in 
a process requiring no burning, by the use of ordinary 
press brick machinery. From the start of the process 
to finished brick requires some 48 hr., the brick being of 
uniform texture with a smooth surface. Weight is 414 
lb. for the common size of building brick, crushing 
strength, 10,000 lb. Water absorption is some 9 per cent 
with no effect on strength; mortar adhesion is good and 
breakage by chipping is about the same as for ordi- 
nary brick. 

As tile, a pleasing surface is presented with sharp 
corners and square edges, any color darker than that 
of fly ash being obtainable by admixture of mineral 
pigments. It is possible to color to any desired depth 
from the surface, thus effecting a saving in the expense 
of coloring. Tile with polished surface, exposed to 
weather for a year showed no signs of deterioration of 
body or surface. 

While the product has not been made commercially 
as yet, it is estimated that the cost will enable it to com- 
pete with ordinary No. 1 elay brick for building. Mate- 
rial from slag-tap bottoms can be mixed with the ash, 


-- giving greater porosity but greater strength. Some 214 


t. of ash are used per 1000 brick, the room required for 
a plant being about the same as for an ordinary brick 
plant, without the kilns, as the ash brick are not burned 


‘or baked. - . 


News Notes 

ASHTON VALvE Co., Cambridge, Boston, Mass., announces 
that effective’ November 15, Edward C. Kenyon is appointed 
Pacific Coast representative with headquarters at 606 Howard 
St., San Francisco, Calif., where he will be in charge of sales 
of the Railroad and Industrial Departments. Mr. Kenyon was 
previously located at the Chicago office of the company. 

On NovemMser 13, the Grindle Fuel Equipment Co., for the 
past 10 yr. a subsidiary of Whiting Corp., Harvey, IIl., was 
absorbed by the parent company and from now on will be 
operated as a separate department under the name Pulverizing 
& Combustion Equipment Division. W. R. Bean, formerly 
president of Grindle Fuel Equipment Co., has been made a 
vice-president of Whiting Corp. in charge of the newly formed 
division. 

U. S. Patent No. 1,828,618 was issued to the Plibrico Joint- 
less Firebrick Co. on October 20, 1931. The patent is for 
anchors designed to allow expansion and contraction of a mono- 
lithic furnace lining and it illustrates and describes the Flexo- 
Anchor, which it is the practice of the company to furnish to 
its customers. The Carolina Refractories Co. has a limited 
license for a chain type of anchor. 

Wickes Borter Co., Saginaw, Mich., announces the installa- 
tion of a modern X-ray machine and complete laboratory facili- 
ties, to provide the Wickes shops with the necessary equipment 
to fabricate welded pressure vessels and power boiler drums 
strictly in accordance with the A.S.M.E. Fusion Welding Codes. 

ACCORDING to a recent announcement, the Mason Regulator 
Co. has acquired the Neilan Company, Ltd., Los Angeles. 

Complete engineering, manufacturing, sales and service activi- 
ties will be maintained in both Boston and Los Angeles. The 
distribution network is, of course, considerably broadened. 
Mason-Neilan .offices, manned by engineers familiar with the 
consolidated line of control equipment, are now established at 
the following points: Boston (Mason Regulator Co., 1190 
Adams St.); Los Angeles, (641-651 Santa Fe Avenue); New 
York (19 Rector St. R. B. Werey in charge); Chicago (400 
No. Michigan Ave., under the direction of Arthur J. Foley and 
William P. Gearon); Pittsburgh (1301 Clark Bldg., in charge 
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of Bruce Irwin); Montreal (Mason Regulator Co. of Canada, 
Ltd., 686 Notre Dame St. West, under the direction of H. L. 
Peiler and M. F. Peiler). In addition to these main distribu- 
tion points, stocks are to be carried in at least 32 other cities 
in the United States. World distribution will be maintained 
through the foreign connections of the Mason Regulator Co. at 
London, various Continental points and in Australia, New Zea- 
land and the Far East. 


Tue Arr PREHEATER Corp., Wellsville, N. Y., announces that 
it is now represented in Washington, D. C., by Irving M. 
Day, with offices in 306 Chandler Building. 


KreELEy AND MUELLER, Inc., is completing arrangements for 
production at its new plant, 40 Paris St., Newark, N. J., where 
25,000 sq. ft. of floor space will be devoted to the manufacture 
of its full line. Production schedules call for work to start 
shortly after the first of the year. 

From this new plant, located 20 min. from New York on 
the express highway, shipments can be made at considerable 
saving and with greater facility, it is stated. The main office 
of Kieley and Mueller will remain where it has been for over 
half a century at 34 West 13th St., New York, where also a 
warehouse with complete stock will be retained for servicing 
the metropolitan area. : 


BuBBLE TOWER or fractionating column 12 ft. in diameter 
and over 93 ft. long was recently constructed by The Bab- 
cock & Wilcox Co. for the Lummus Co. This unit is to be 
erected in the Bayonne, N. J., refinery of the Tidewater Oil 
Company and will be used in producing high quality gasoline 
of the modern anti-knock quality. The bubble tower receives 
mixed vapors and liquids, separating the gasoline by fraction- 
ation. 

To meet the demands of this process the tower is built to 
withstand a pressure of 150 lb. per square inch and temperature 
of the order of 700 deg. F. It weighs over 325,000 Ib. 

All the joints and seams of this tower were made by the 
B. & W. fusion welding process and to check the welds, photo- 
graphs of the seams were made with a powerful X-Ray ma- 
chine employing tubes actuated by 230,000 v. 

After the welding was completed, the tower was placed in 
an enormous furnace and given a strain relieving heat treat- 
ment of several hours at approximately 1200 deg. F. 


Books and Catalogs 


Heat Encines, by John R. Allen and Joseph A. Bursley; 
Fourth Edition, published by McGraw-Hill Book Co., Inc., New 
York, N. Y., 6 by 9 in., cloth, 526 pages; price, $4.00. 

Rapid progress in the development of heat engines and boiler 
room practice is reflected in this edition of the book which, since 
the first edition in 1910, has remained consistently an elementary 
textbook. Chapters on heat, properties of steam, elementary ther- 
modynamics, fuels and calorimeters take some 125 pages of the 
book, the balance being devoted to boilers, steam engines, steam 
turbines, internal combustion engines and their respective auxil- 
iaries. All material has been brought up to date particularly with 
respect to properties of steam and in compliance with the recom- 
mendations of the American Standards Association as to symbols 
and abbreviations. 


STEAM TURBINE OPERATION, by William J. Keaston; published 
by Isaac Pitman & Sons, 2 W. 45th St., New York, N. Y.; 5% by 
8% in., cloth, 293 pages; price, $3.75. 

In spite of the large number of books dealing with steam tur- 
bines, the operating engineer has been almost completely neg- 
lected. This condition has been rectified by the publication of 
this book which may well be termed the operating engineer’s text- 
book in contrast to the student’s and designer’s textbooks delv- 
ing deeply into the realm of theory and design. 

In as far as possible definite instructions for operation are in- 
cluded but the major portion of the book includes such descrip- 
tive matter as will enable the operating engineer to understand 
better the construction an operation of the plant under his care. 
Thermodynamics in as far as it relates to turbine operation has 
not been neglected but is included with practical applications in 
a 50-page chapter on turbine testing. 

The work is divided into 10 chapters, beginning with the in- 
stallation of turbines and carrying through to proper heating and 
draining, types of shaft glands, lubrication, governors, starting 
and stopping, inspection, troubles, and turbine testing with a con- 
cluding chapter on the Ljungstrom turbine. Although written 
by an Englishman with a British point of view and using a large 
number of illustrations from British manufacturers, American 
turbine construction is well covered. Furthermore such illustra- 
tions as are used are largely diagrammatic, intended, with the 
descriptive matter, to give the reader an understanding of the 
principles of operation rather than specific details applicable to 
one particular machine and intended to take the place of the 
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manufacturer’s instruction book. As a manual of operation and 
a general reference, the book deserves a preferred position on 
every power plant shelf. 


STEAM PowER AND INTERNAL CoMBUSTION ENGINES, by Dudley 
P. Craig and Herbert J. Anderson; published by McGraw-Hill 
Book Co., Inc., New York, N. Y.; 6 by 9 in., cloth, 460 pages; 
rice, 1 
m Modern power plants are presented by descriptions of mod- 
ern equipment and methods of adapting them to power units 
with sufficient historical background and fundamental —— 
rst chap- 
ter deals briefly with the major equipment and arrangement of 
simple power plants while the succeeding chapters discuss in- 
dividual parts of the plant in considerable detail. About 30 p. 
are devoted to elementary thermodynamics and about 26 to fuels 
and combustion. Although the 55-page chapter devoted to inter- 
nal combustion engines may seem short, considering the im- 
portance given this equipment in the title, it is consistent with 
the importance of the internal combustion engine considered as 
a prime mover as the steam: engine chapters total but 52 p. 
and the steam turbine chapter 60 p. Because of the space 
devoted to practical equipment descriptions, the book is of more 
value to the practical engineer than is the usual textbook. 


THE STEAM ENGINEER is the title of a new periodical of which 
the first issue appeared as of Oct. 1, published in London, Eng- 
land. Under editorial direction of John D. Troup, its announced 
purpose is to collect all the economic factors governing the field 
of steam engineering. Articles in the current issue cover steam 
generation for heating, for electric stations, for steamships, 
thermal storage, power generation and reports on progress. 


ONE HUNDRED AND FIVE applications of instruments to the 
steam power plant for measuring temperatures, pressures, flows, 
liquid level, COz, and speeds are discussed in detail in a recent 
letter-size 50-page bulletin issued by the Brown Instrument Co., 
Philadelphia, Pa. Part I of the bulletin discusses the general 
applications of measuring instruments to the factors of fuel, 
combustion, steam generation, prime movers, feedwater systems, 
condensing systems, auxiliaries, electrical systems, and gives a 
large diagram of a typical power plant showing where the instru- 
ments should be applied. Part II of.the bulletin notes the prin- 
ciples of the instruments, shows and describes the models, gives 
the ranges to which they are applicable and presents tables of 
applications. 


RECENT PUBLICATIONS issued by the General Electric Co. in- 
clude the following which may be of interest to those in the 
power industry: GEA-1312, a 100-page bulletin entitled Rubber 
and Miscellaneous Cable, presenting a compilation of information 
on all types of rubber insulated cable including data on the rela- 
tion of cables; GEA-1463 entitled Automatic Switchgear and 
associated supervisory systems for railway service, a 24-page 
bulletin containing a series of articles reprinted from the General 
Electric Review; GEA-1464 entitled Automatic Switchgear and 
associated supervisory systems for industrial service, also re- 
printed from the General Electric Review; GEA-720B on Direct 
Current high speed circuit breakers and GEA-310D describing 
Insulator Units. 


Amsco type “C” material handling pumps for handling abra- 
sive mixtures are described in detail in an illustrated booklet just 
issued by the American Manganese Steel Co., 389 East 14th St., 
Chicago Heights, III. . 


PARKER CONDENSATION COILS are described in bulletin No. 29; 
tube fabrication apparatus in bulletin No. 28 and tube couplings 
in bulletin No. 32 just issued by the Parker Appliance Co., 10320 
Berea Road, Cleveland, Ohio. 


In THE OctoBer issue of Nickel Cast Iron News, sent out by 
The International Nickel Co., 67 Wall St., New York City, is an 
article on Walworth Chrome Nickel Iron Pipe, its production 
and properties, also answers to questions as to the use of Ni- 
Resist. cast iron for chimney caps, grinding mill parts, stoker 
tuyeres and centrifugal pumps. 


IN A PAMPHLET just issued by Combustion Engineering Corp., 
200 Madison Ave., New York, the X-Ray method of testing 
welded joints, is discussed, and an installation of X-ray equip- 
ment which is representative of the latest development in this 
field is described. 


Prastic Brick, for boiler furnaces, bridge walls, baffles and 
all types of industrial furnaces, is described in a recent 6-page 
bulletin just issued by Oxford Plastic Brick Co., P. O. Box 422, 
Cambridge, Ohio. 

SPLIT-STAGE low temperature refrigeration to produce very low 
temperatures by the use of both ammonia and COe2 compressors 
in the same system is covered in bulletin 208-A just issued by 
the Frick Co., Waynesboro, Pa. This is a recent development 
in the refrigeration field and it is explained in considerable detail 
by means of diagrams, photographs and drawings. 
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Power Plant Construction News 


Calif.. San Francisco—California Carbonic Ice Mfg. Co., 
200 Bush Street, is said to be planning installation of electric 
motors and other power equipment in proposed new ice-manu- 
facturing plant at Third and Twenty-third Streets, entire ag 
ect to cost over $200,000. C. A. Winder, address noted, 
engineer. 


Ill, Highwood—North Shore Sanitary District, Wauke- 
gan National Bank Building, Waukegan, Il. plans installation 
of pumping machinery and other power equipment in connec- 
tion with proposed extensions in sewage treatment plant at 
Highwood, entire project to cost close to $90,000. Pearse, 
Greeley & Hansen, 6 North Michigan Avenue, Chicago, are 
engineers. 

Ind., Seymour—City Council is negotiating for purchase 
of property of Seymour Water Co., furnishing local service, 
for consideration of about $300,000, and contemplates exten- 
sions and improvements in plant and system. 


Iowa, Mechanicsville—Iowa Railway & Light Co., Cedar 
Rapids, is said to be planning construction of a power sub- 
station at Mechanicsville, for commercial light and power 
service. 


Iowa, Waterloo—Rath Packing Co., Sycamore and Elm 
Streets, plans installation of electric power equipment in 
four-story aud basement addition to meat packing plant, esti- 
mated to cost $100,000, for which plans have been completed 
by H. P. Henschien, 59 East Van Buren Street, Chicago, Iil., 
engineer. 

Kan., Mankato-—-City Council is said to be planning in- 
stallation of pumping machinery and auxiliary equipment in 
connection with extensions in municipal waterworks, for 
which a bond issue of $60,000 has been authorized. 


La., New Orleans—Mississippi Portland Cement Co., care 
of B. R. Alford, Canal Bank Building, engineer, recently or- 
ganized by Andrew Fitzpatrick, Barrone Building, and as- 
sociates, plans construction of a power plant at proposed new 
cement mill in Mississippi, entire project reported to cost 
over $500,000. Engineer noted is in charge. 


Me., Ellsworth—Forest Products Co., Ellsworth, plans 
installation of electric motors and other power equipment in 
connection with proposed rebuildigg of mill, recently de- 
stroyed by fire with loss reported at $25,000. 


Md., Baltimore—Domestic Utilities Co., Garrison Avenue 
and Western Maryland Railroad, is said to have plans under 
way for rebuilding of cold storage and refrigerating plant, 
recently damaged by fire. 


Mass., Cambridge—-National Biscuit Co., 449 West Four- 
teenth Street, New York, plans installation of electric power 
equipment in proposed new baking plant on Cambridge Street, 
near Willow Street, Cambridge, reported to cost over $150,000. 


Mass., Ipswich—Naumkeag Steam Cotton Co., Salem, 
Mass., operating Pequot textile mills, plans installation of elec- 
tric power equipment in proposed new bleaching and finish- 
ing plant at Ipswich, entire project reported to cost over 
$80,000. Lockwood, Greene Engineers, Inc., 24 Federal Street, 
Boston, Mass., is engineer. 


Mich., Marquette—Board of Public Works is said to be 
planning installation of pumping machinery and auxiliary 
equipment in connection with proposed extensions and im- 
provements in municipal waterwcerks, reported to cost about 
$40,000. Pearse, Greeley & Hansen, 6 North Michigan Ave- 
nue, Chicago, Ill., are engineers. 

Mich., East Lansing—Board of Trustees, Michigan State 
College, is planning installation of high pressure boiler, stoker 
and auxiliary equipment in power plant at institution, esti- 
mated ta cost over $50,000. Engineering department of uni- 
versity is in charge. 

Minn., Duluth—Duluth Steam Corporation, Duluth, has 
had plans approved by City Council for proposed new steam 
power plant on Commerce Street, estimated to cost over 
$1,000,000, with equipment, and will proceed with work at 
an early date. Sullivan & Orrfalt, Palladio Building, Du- 
luth, are architects; Ralph Thomas, 1200 Second Avenue, 
South, Minneapolis, Minn., is mechanical engineer. 

Miss., Columbus—City Council has preliminary plans un- 
der way for a municipal electric light and power plant, for 
which a bond issue of about $300,000, will be arranged. The 
Burns & McDonnell Engineering Co., Interstate Building, 
Kansas City, Mo., is engineer. 


Mo., Princeton—City Council is said to be planning. instal- 
lation of pumping machinery and auxiliary, equipment in con- 
nection with extensions and improvements in municipal water- 
works. A bond issue of $35,000, has been approved. Charles 
A. Haskins, Finance Building, Kansas City, Mo., is engineer. 

Mont., Forsyth—Mountain States Power Co., Casper, 
Wyo., has approved plans for the construction of a trans- 
mission line for service at Forsyth, Sanders, Howard and 
vicinity, reported to cost about $50,000. Company engineering 
department is in charge. 

Nev., Reno—Union Ice Co. has filed plans for an addi- 
tion to ice-manufacturing plant, to increase capacity from 35 
to 60 tons a day, reported to cost about $40,000. H. K. 
Thompson is plant manager. 

N. J., Manasquan—Manasquan Ice Block & Storage Co., 
Manasquan, is planning rebuilding of portion of boiler plant 
and refrigerating works, recently destroyed by fire with loss 
of about $60,000. 

N. Y., Bingham—Matthews Oil Corporation, Bingham, 
near Bradford, Pa., plans rebuilding of water pressure and 
air pressure plants at local oil poetics, recently destroyed 
by fire with loss reported at $30,000 

N. Y., Hemlock—Livingston Comme Canning Co., Hem- 
lock, plans installation of electric power equipment in con- 
nection with proposed rebuilding of portion of food canning 
plant, recently destroyed by fire with loss over $100,000. 

N. Y., Sparta—New York Central Electric Corporation, 
Hornell, N. Y., has secured permission to construct and oper- 
ate an artificial gas plant at Sparta, reported to cost over 
$90,000. Engineering department is in charge. 

N. C., Charlotte—Piedmont Cold Storage Corporation, Law 
Building, Granger Pierce, head, has approved plans for a 
one-story cold storage and refrigerating plant, reported to 
cost about $35,000, with equipment. 

N. C., Greensboro—Swift & Co., Union Stock Yards, Chi- 
cago, IIll., has purchased a site on Tomlinson Street, Greens- 
boro, and is said to be planning early construction of a cold 
storage and refrigerating plant to cost over $100,000 

N. C., Kannapolis—Cannon Mills Co., Kannapolis, is said 
to be planning installation of electric motors and other power 
equipment in proposed addition to textile mill, entire project 
to cost $75,000 

Ohio, Cincinnati—Early & Daniel Co., 6 East Fourth 
Street, is said to be planning installation of electric power 
equipment in connection with proposed rebuilding of grain 
elevator, recently destroyed by fire with loss over $100,000. 

Ohio, Columbus—Department of Public Welfare, Ninth 
and Oak Streets, has rejected bids recently received for 
steam generating units and auxiliary equipment for power 
house at penitentiary. New bids will be asked at early date. 
C. E. Morrow, Division of Engineering, State House, is en- 
gineer. 

Ohio, Rocky River—Village Council is said to be planning 
installation of pumping machinery and other power equip- 
ment in connection with a sewage disposal plant to cost 
$105,000, for which plans have been completed by C. W. 
Courtney Engineering Co., 1770 East Eleventh Street, Cleve- 
land, Ohio, engineer. 

Pa., Philadelphta—Abbotts Aldernay Dairies, Inc., Thir- 
tieth and Chestnut Streets, has filed plans for a one-story en- 
gine plant addition, reported to cost over $20,000 with steam 
equipment. 

Texas, Dallas—Board of Public Works, O. H. Koch, di- 
rector, plans installation of pumping machinery and other 
power equipment in proposed new sewage disposal plant, 
estimated to cost about $1,500,000. Hawley, Freese & Nichols, 
Fort Worth, Texas, are consulting engineers. 

Texas, Jasper—Evans Products Co., Union Trust Building, 
Detroit, Mich., plans installation of electric power equipment 
in new wooden box and crate manufacturing plant at Jasper, 
entire project reported to cost close to $100,000. A boiler 
house is planned. E. S. Evans is president. 

Texas, Taylor—Board of City Development has made rec- 
ommendations to City Commission to construct and operate 
a municipal electric light and power plant. 

Va., Charlottesville—Charlottesville Woolen Mills Co. 
plans installation of electric motors and other power equip- 
ment in proposed new oe gaa addition to textile mill, re- 
ported to cost over $85,000. Lockwood, Greene Engineers, 
Inc., 100 East Forty- second Street, New York, is engineer. 
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Exuorr BUILDS engine- 
driven as well as turbine- 
driven generator sets. The 
complete equipment — prime 
mover as well as generator—is 
of Elliott manufacture, built, 
assembled, and tested as a unit 
before it leaves the Elliott 
shops. Turbine or engine, and 
generator are built for each 
other, to team up together in 
perfect balance. The undivided 
responsibility resulting from 
this policy assures the user of 
entire satisfaction in the per- 
formance of the unit. 
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From throttle to 
exciter ... it's 


ELLIOTT.. 


Sow DLY engineered, designed and constructed along: 
the most modern of lines for economy and reliability, 
the turbine-generator set illustrated above is typical 
of the Elliott line of similar equipment in capacities 
from 750 kw. to 5,000 kw. 


The turbine is equipped with five governor-operated 
steam admission valves, enabling excellent economy 
to be obtained over a wide rartge of loads. Each of 
these valves is separately actuated by an oil power 
cylinder—positive control for each valve. The gover- 
nor is of the oil-operated type with a primary oil power 
cylinder to control the valve linkage. This governor 
is powerful and insures close speed regulation under 
varying load conditions. 


Special provision has been made for taking care of 
both axial and lateral expansion in the turbine. A 
typical Elliott feature is the four-bearing construction. 
Turbine, generator and exciter each have two bearings, 
with flexible couplings between turbine and generator 
and generator and exciter. 


Complete details are available at every Elliott office. 


ELLIOTT COMPANY 


PITTSBURGH, PA. 
JEANNETTE, PA. 
District Offices in Principal Cities 


Steam Turbine Department ° 





AMUTUNETUATUOUAAEE 


EN 
AUUUNNEOALLUUOUALUUL 








NR PLANT 
ENGINEERING 


Make Up Your Mind—To Stand For 
NO MORE LEAKY PIPE JOINTS 


Use me * METALLO” STYLE 2 GASKETS 


These combination metal and asbestos gaskets 
have extra deep corrugations between which 
the long fiber asbestos cord rings are securely 
held. Unsurpassed in resiliency —there is 
plenty of spring for the gaskets to come back 
and maintain continuous contact with the 
flanges as the pipe line expands and contracts. 
Every joint is tightly sealed under all condi- 
tions. 


METALLO GASKETS are made with cop- 
per, bronze, steel, Monel metal, aluminum or 
alloys according to the service. There is never 
any danger of burning, rotting or blowing out. 


A 90 days’ free trial is the most convincing 
proof of our faith in their performance. Con- 
sult us on your gasket requirements. 


To keep your Jenkins type valves tight, we reeommend METALLO DISCS, made 
of copper sheathed asbestos with round or square hole. Use them on your radi- 
ator valves. There is nothing better for lasting tightness. 














Metallo Gasket Company, New Brunswick, N. J. 


Cu T Condenser Maintenance 


Increase Efficiency, with 


‘John Crane’ 


Condenser Tube Packing 
; No Ferrules 


Large savings in material and labor are effected with 


Over 50 Installations for 
Ford Motor Company 


This latest installation of “JOHN CRANE” Endless Metallic 
Condenser Packing in the Ford Motor - Power House No. 1 
on a 110,000-kw. Turbo G is ¢ 
tribute to the efficiency of this vows 


R. dati, and 








gladly supplied on request. 


CRANE PACKING COMPANY 
1802 Cuyler Ave., Chicago 


New York—75 West St., Detroit—1720 Twelfth 8t., 
Philadelphia—108 Walnut 8t., St. Louis—7206 Stanford Ave., 
Pittsburgh—09 Vandergrift Bldg. San Francisco—112 Ninth 8t. 


the SSOHN CRANE” method of packing condensers 
without ferrules. “JOHN CRANE” endless metallic 
rings are unaffected by heat or polluted cooling 
waters and outlast old style packings by many years. 
os remain tight and condensers operate as dis- 
ers. 
The efficiency of the steam plant depends to a very 
high degree upon the reliability of the condenser. 
That is why the largest and most economically oper- 
ated plants throughout the world have chcotae 


“JOHN CRANE”, 
Pack the Outflow Bell the Inflow 


‘JOHN 

Outlet end packed with 
OORN CRANE” endless 
motallie a Ne ferrules by 


Tribes pant ont contract 
freely. No unequal stresses. 


and 
fens of Im E... How lines. lines. 
Turbulence at tien 
tion of debris reduced. Seisice 
cleaning of tubes. 
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Free service from 45 lubrication experts 


To help power plants in the 
middle west cut costs . . 


P ERHAPS you have already checked your operating costs ... reducing 
expenses at every point possible. But are you sure you have caught 
every hidden saving? What about lubrication? Many power plants after 
making substantial savings, have found additional economies through 


the services of our lubrication engineers. 


The power plant of a large manufacturing company, for example, 
has saved 1,374 gallons of Turbine oil in eighteen months through the 
‘recommendation of one of our lubrication engineers. A central station 
has further reduced lubrication costs 22% and a paper manufacturer 


has reduced lubrication costs 70%. 


The Standard Oil Company (Indiana) makes it easy for power plants 
in the Middle West to secure the most effective and economical lubri- 
cation. Expert lubrication engineers are maintained at its various offices. 
.There are forty-five of these lubrication experts who lend their services, 
without cost, to power plants to help reduce lubrication costs and 


increase lubrication efficiency. 


This free service is offered to you—at any time, without obligation. 


Just ask our nearest office to send a lubrication engineer. 


STANDARD OIL COMPANY 


(Indiana) (1312) 
910 South Michigan Avenue Chicago, Illinois 
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“We have been using Chicago Faucets for replace- 
ments for about five years and we are glad to say that 
they have given very good service. We can safely say 
that when we have repaired one of your faucets, it is 
as good as new. We like the standardized, one unit 
idea, also the one-minute repair kit with which any 
faucet can be taken care of on an instant’s notice. We 
find that the maintenance cost is very low, and with 
chromium finish, the faucets should have an indefinite 
life. We heartily recommend Chicago Faucets in every 
respect.” 


(Signed ) M. E. Sears, 
Maintenance Engineer, 
Railway Exchange, Chicago. 





The simplicity of construction in every Chicago 
Faucet is clearly demonstrated in the above il- 
lustration. The same unit fits every type of 
faucet—on sinks, lavatories, etc. The only two 
wearing parts are on the bottom of the unit— 
the seat and washer. Replacing them costs but 
a few cents and is as easy as changing a light 
bulb. 


Lower your maintenance costs to the minimum 
in 1932 by using Chicago Faucets. 





The Chicago Faucet Company 


2700-22 N. Crawford Avenue, Chicago 


CHICAGO FAUCETS 
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o ‘good enough to stand a 
‘< fire is good enough to 
’ standardize on” 





Ay Armstrong inverted-bucket 


. 2 itgeimacay that had gone through a paper mill fire was salvaged 
by another user of steam equipment. After putting in a new gas- 
ket, the*trap worked and still continues to work perfectly. 


The above case, and other thousands of installations where Arm- 

strongs have operated efficiently for years without attention, show 
=~ why executives in practically all steam-using industries say: “this 
is the trap to standardize on.” One of the more recent converts 
to Armstrong traps is an Eastern railroad system, which stand- 
ardized on this trap after extensive tests on all makes. A number 
of companies have over a thousand Armstrongs in service. There 
are more of them in use than any other mechanically operated trap. 





Cost records of a large soap manufacturer give the Armstrong 
the lowest maintenance cost per trap annually of any trap installed 
in their works. Likewise maintenance records kept by one of the 
largest industrial plants justified replacing all other makes of 
steam traps with Armstrongs. Decreased maintenance cost paid 
for the Armstrongs in less than three years; after that time they 
returned a very handsome profit on the investment. 


You probably have some Armstrongs in use already. If not, we 
will gladly send you as many as desired for 90 days’ free trial, also 
an interesting booklet on the principles and economies of steam 


trapping. 


ARMSTRONG MACHINE WORKS 


810 Maple Street, Three Rivers, Mich. 


Stocks in all principal cities PPE 12-15 Gray 
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A Non-Air-Binding Sep- 
arating and Flood Trap 
for High Pressure and 
Vacuum that has had 
grilling service tests in 
hundreds of plants and 
come through them suc- 
cessfully. 

Write right now for 
Bundy Junior Details, 
the proof of our claims. 


BUNDY STEAM TRAP COMPANY 


NASHODUA, N.H., U.S. A. 


Representatives in all principal cities. 


This Is Bundy Junior 


The Last Word In 
Power, Capacity, Efficiency, 
Endurance, Ease of Part Replacement, 
Low First and Final Cost. 

Greater Leverage gives it greater 


capacities. All Parts Renewable 
without disturbing connections 


The Biggest Money’s Worth of Trap 


by comparison of weights 
and capacities per dollar 
of cost, or any other way 
you want to figure. 






Study this Design. 
It’s Worth While. 
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Pdont B 


TRAPS 


UNTIL YOU HAVE INVESTIGATED THE 


SIMS ILELe: 


TRADE MARK 


v MODERNIZED INVERTED 
BUCKET TYPE STEAM TRAP 


The trap that permits chang- 
ing or reversing valve and seat 
in less than two minutes. All 
valve assembly joints are vis- 
ible, eliminating concealed steam 
leaks. . . . Quick in its valve 
8 action. No wire drawing. .. . 
4 MASTER, ¥ cannot air bind... . . No steam 
Vhs % yee wees +} blowing. Stainless steel valve 
3, Gd and linkage. Economical in 
=? rowdy operation. Fool proof and effi- 
= cient in maintenance. ECON- 

OMIZE WITH K-MASTER, 


KAYE & MACDONALD, INC. 
96 Franklin Avenue 
WEST ORANGE, 

NEW JERSEY 


v 
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STEAM TRAP 


mply screw the Sarco Steam Trap into 
r. pipe-line fs self-adjusting for 
sures from O to 100 Ibs. That saves 
time. Saves work. 
It drains all condensation as soon 
as formed. Doesn't leak doesn't 
waste steam. Cannot air bind 
It costs about one-third the price 
of big bucket or float traps. Sold on 
30 days’ free trial. Booklet B -95 
on request 


SARCO CO., INC. 


183 Madison Ave., New York Cjty 
Branches in Principal Cities 













Eliminates troubles 
from scale, dirt, oil, 
steam—prevents 
priming, slugging 
—increases super- 
‘ heater temperature. 
3029 Prospect Ave. 

CENTRIFIX CORPORATION, CLEVELAND, O. 


Internal Purifiers 
for Steam Boilers— 
line purifiers for 
steam, gas or air— 
efficiencies to | 
—moderate cost. 





$349.21in Three Months 


from a 
$525 Investment 





—_—_— SOUTH WEST BOX COMPANY 
SAND SPRINGS, OKLAHOMA 


MOREBRAD MANUFACTURING COMPANY, 
” 4895 GRAND RIVER AVE., 
DETROIT, MICHIGAN. 























SSS 
DATE oF Invoices ly A —— 
s/t 107.08 Savings madé in fmel bill for 
mouth of July, 1952 
TOTAL OF invoIcEs casn 





TEESE, 1 og mak —_ 127.05 
To drain their steam-heated equipment and 
return condensate to the boiler, South West 
Box Company, Sand Springs, Oklahoma, last 
June bought a Morehead - Back - to- Boiler 
System—for $525.00, 


The above remittance memo shows that in July, 
$117.05 in fuel alone was saved as a result of 
this Morehead installation. 


Fuel saving in August was $101.65— in Sep- 
tember $130.51. 


With Morehead equipment, you can make 











important savings in your own plant. 
Get the facts. Send for our interesting 44-page 
booklet. 


MOREHEAD MANUFACTURING COMPANY 


DEPARTMENT PE ° DETROIT, MICHIGAN 


Morehead 


>) >Baeckto Boiler=— 
SYSTEM 





COUPON 


Morehead Mfz. Co., 
Department PE 
Detroit, Michigan 


I'd like to have your Sotecenting <6 
helpful information regarding the Mo 





e booklet, giving 
rehead Back-to-Boiler 











System. will, of course, place me under no obligation. 
Name 

Company 

Address. 

City. State 
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2.500 LBS. W.S. P. 


The Highest Pressure Water-Line 


Boiler in America < « < is in 
Yarway’s New Steam Laboratory 


Yarway leads again with a notable addition to the facilities which 
insure the user of Yarway Products superior service, long life, 
freedom from trouble and expense. 


With over ten thousand installations of Yarway steam service 
equipment throughout the world, including over 80% of all the 
high pressure plants in existence, Yarway has always felt it an 
ciigttion not only to keep pace with the times, but to constantly 
forge ahead with new developments in anticipation of mounting 
pressures, and temperatures — to meet every new and more 
strenuous service requirement with tried and proven equipment. 


Hence, it is with real satisfaction that they announce this new 
steam laboratory —for it will be a proving ground such as has 
never before been approached for the testing of present Yarway 
Products, under conditions duplicating all working conditions 
and service requirements. And in addition, it will provide the 
means for invaluable research into the realm of higher working 
steam pressures than have yet been encountered, commercially. 


Are you familiar with the complete line of Yarway Products? All 

are worthy companions to the famous Seatless Blow-Off Valve. 

All are backed by the same 25 years of experience in power 
lant operation problems. All are results of the same sound, 
Seewnt -thinking, engineering minds. Investigate. 


YARNALL-WARING COMPANY 
Mermaid Street Philadelphia 
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Principal YARWAY Products 


SEATLESS BLOW-OFF VALVES 


DOUBLE-TIGHTENING BLOW-OFF VALVES 


e 
FLOATLESS HI-LO ALARM WATER 
COLUMNS 
Ld 


SE-SURE INCLINED WATER GAGES 
e 


WATER GAGE ILLUMINATORS 


INVOLUTE SPRAY NOZZLES 


CYLINDER-GUIDED EXPANSION JOINTS 
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“UNIT PLAN”? 
Lubrication 








... to increase 
your profits 


Let our engineers discuss with you how 
you can speed production and cut op- 
erating costs with a complete lubrica- 
tion plan specifying the proper oils 
refined from the proper crudes. 


Earnings sheets at the end of the year can be improved 
by better lubrication. Plant managers who have adopted 
Cities Service “Unit Plan” of Lubrication have found 
this out. Let us talk to you about it... give you figures 
...tell you just what Cities Service lubrication engineers 
can do to increase your plant’s efficiency and cut your 
operating costs. 


Cities Service affords widest choice of crude oils, 
including Pennsylvania, for any special lubricating job 
.».S0O, NO matter what your problem is, let our engineers 
discuss it with you. 


We'll provide plans for plants of every size and kind 
including all types of machinery from smallest lathe to 
giant turbine. Our engineers can be of saving service to 
you. Find out how—today. Just mail coupon below. 


CITIES SERVICE RADIO CON- 

CERTS, Fridays, 8 P.M. Eastern Stand- 

ard Time—WEAF and 37 Stations on 
N.B.C. Nation-Wide Network. 


oN 


ONCE - ALWAYS 





CITIES SERVICE COMPANY 
60 Wall Street, New York, N.Y. 


We are interested in your “Unit Plan” of Lubrication. 


We operate. machines. 





number of 
Our products are 
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For Cooling— 





bearing oil 


transformer oil 


The G-R Multiwhirl Cooler 


compact — efficient — reliable 


HE G-R Multiwhirl Cooler is 

being used in thousands of in- 
stallations where hot water, oil or 
other liquid is cooled by another 
liquid. 
It reduces lubricating oil bills and 
promotes better bearing service 
where used to cool the lubricating 
oil to turbine bearings, reduction 
gears, etc. It permits carrying 


e 





greater loads in safety on trans- 
former oil cooling service. 

The special features, advantages and 
many applications of the G-R Multi- 
whirl Cooler are fully described in 
bulletin which will be sent on request. 


The Griscom-Russell Company 
285 Madison Ave., New York 
Branches in Principal Cities 


riscom-Russell 


Heat Transfer Apparatus 





LOWERED 
MAINTENANCE COSTS 


The “honest” body and unchanging density of 
Keystone Grease will not only keep your equip- 
ment “geared up” to highest productivity—it will 
actually save you money. Let us prove it to you. 
, Keystone Lubricating Company, 
Ketstoa 21st, Clearfield & Lippincott Streets, 
GREASE Philadelphia, Penna., Est. 1884. 


KEYSTONE LUBRICANTS 


5 


MINUTES 


is all the time required to 
clean an American Oil 
Filter. Its operation is 
simple and the results are 
highly effective. Write 
today for our latest cata- 
log. 


THE BURT MFG. CO. 
44 E. South St., Akron, O. 





Sectional View 
American Oil Filter 








Keep a supply of SMOOTH-ON handy 


W ITH these two grades of Smooth-On (Nos. 
1 and 3) you are properly prepared to make 
“| tight new, and stop leaks in old joints, patch 

cracks in pressure parts, and 
do a perfect job with least 
effort. 


Write for free copy of — 
Smooth-On Repair Book. 


- Get Smooth-On in 1 or 
 5-lb. cans or larger kegs from | 
your dealer or from us. 


SMOOTH-ON MFG. CO. 


Dept. 31, Jersey City, N. J. 


Doit with SMOOTH-O 





woh noe 





DE LAVAL 


of America’s greatest electric power systems. 


Bulletin 106-Z. 

THE DE LAVAL SEPARATOR COMPANY 

New York Chicago 
De Laval Pacific 


, 61 Beale St., San Francisco 
Laval Co., Ltd., 34 Grosvenor Road, London, S. W. I. 
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OIL PURIFIER 


keeps oil clean and dry... indefinitely maintains 
its original lubricating qualities ... assures utmost 
bearing protection at minimum cost. Used by 95% 
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Depend upon 47 Years 
: of Reliance 
Dependability 


Reliance Safety Water Col- 
umns established 


spe- 
gauge 






cial columns, water ga and 

cocks to meet every Fn ne 

THE RELIANCE GAUGE COLUMN 
CO., CLEVELAND, OHIO 


SAFETY WATER COLUMNS 



















Pump Speed and Excess Pressure 


are both under absolute 
control when feed water 
to the boilers is regulated 
by the 


CF Fulton Boiler Feed 
Pump Governor 


Pump speed is always in accord with boiler 
requirements. Excess pressure is constant, 
as predetermined, changed at will. 
Automatic operation. No complicated parts. 
Removable valve seats. 





Write for circular. 


THE CHAPLIN-FULTON MFG. COMPANY 
28-40 Penn. Ave. Pittsburgh, Pa. 


Manufacturers of the Vigilant Feed Water 
Regulator and Other Steam Specialties 





its pilot 
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This is the 3 es g as 
Atlas“A”Re ?'7% 224868 
ducing Valve er] 
in which the 3} a3 3 
pilot mechan- a F 
ism is entirely 3 # i oii 
outside and 3 O 32 Ss8e5 
away from any possible intense heat. | s* rr Biss 
Easily accessible. Opens to full area n Pe ecseas 
of the pipe at the slightest drop in 7 N 3g oon000 
reduced pressure. Keeps pressure uni- > = 
form regardless of variations in de- 5 6s 3 § 
mand, Dependable. Durable. Effi- #4 Pity 
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cient. Economical. Mail coupon for > $2 S 3:2 
full information on any Atlas product. = a3 F seetd 
° £ses 
$5) sigast 
ATBAS WAIVE COMPANY i a g.512 Pa: 
. = 33 oo o oD 
291 South St., Newark, N. J. < Baa 
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E. 40th St. AND KELLEY AVE. 





“t——_¢ Eliminate Needless Dangers with a 





Undue strains on the boilers can be eliminated by installing this simple and reliable 
feed water controller. It will shoulder human responsibilities with exacting precision. 


Write for full particulars (E-12) 


THE C. E. SQUIRES CO. 


~ BOILER FEED 
WATER CONTROLLER 


Trade ay 
CLEVELAND, OHIO pX<%:, 958. 











17,000 service 
; service 
Today more than 17,000 


Sweet’s Steam Separators are 
paying for themselves many 
times over in saving fuel, re- 
‘ducing repairs, preventing 
damage. They deliver steam 
99.8% dry. Write for catalog. 


The Direct Separator Co., Inc. 
218 8S. Geddes St. Syracuse, N. Y. 


Sweet’s Steam Separator 

















“Step-Action” 


Damper 
ammo Regulators 


Eliminate over. correction and hunting 
action. Variable boiler loads are con- 
trolled through “step action” regulators 
as the nearest approach to economies 
obtainable under base load conditions. 

Write for 
Bulletin A-1-31 
Ruggles-Klingemann Mfg. Co. 
R-K Bldg., Salem, Mass. 
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Moores Park Station, Lansing, Michigan . . . Consulting Engineer, J. E. Woodwell. 








RICHARDSON 


Automatic 


Coal Scales 
protect fuel dollars in this 


new Moores Park Station 


Each of the four 450-lb. boilers at 
this new station, supplying electric 
energy for the municipal system of 
Lansing, Michigan, is equipped with 
two Richardson Scales. for weighing 
coal direct to stokers. 


Here, as in hundreds of other central 
stations and industrial plants, Richard- 
son Automatic Scales provide accurate 
and continuous records on individual 
boiler consumption — help prevent 
waste of coal due to dirty tubes and 
improper firing—help make fuel dollars 
do more work. 


Whether your plant is large or small 
you will find Richardson Scales quick- 
paying investments. Write to our near- 
est office for Bulletin 2129 PP entitled, 
“What Price Power.” 


RICHARDSON SCALE COMPANY, Clifton, New Jersey 


Atlanta Chitago Minneapolis Omaha Wichita 
Boston Los Angeles New York Philadelphia 


Agents for Eastern Canada: Messrs. Peacock Bros. Ltd., Montrea) 
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THE TYPE C PULVERIZER 
IS “Weeeemmes IN THIS BULLETIN 


OF SPECIAL INTEREST FOR 
SMALL AND MEDIUM-SIZED 
PULVERIZED-COAL- FIRED 
.... OS ee 


, Ronettes i Rees 
- Laie S27: 


L you need a coal pulverizer for 
a small or medium-sized direct-fired boiler 
or similar application you should investi- 
gate the Fuller Lehigh Type C Pulverizer. 


Obtain a copy of this bulletin. Examine 
the construction of the mill which is illus- 
trated by a page-size sectional drawing. 
You will find the Type C Pulverizer has 
the same general design as Fuller Lehigh 
Pulverizers of higher capacities. For in- 
stance, the ball and grinding-ring prin- 
‘ciple of pulverizing with grinding pressure 
positively applied. 


You then can better realize why the Type 
C Pulverizer maintains its capacity and fine- 
ness irrespective of wear of grinding parts; 
and why it is a smoothly operating mill. 


The bulletin also shows a unified design 
of a modern steam generating unit for 
industrial application—a suggested means 
of generating steam at a low production 
cost and with minimum investment. 


Mail the coupon to-day for a copy of the 


bulletin. Fuller Lehigh Company, 85 Liberty FULLER , LEHIGH CO. 
St., New York, N. Y. 85 LIBERTY STREET NEW YORK. N. Y. 


Please send me a copy of Bulletin 906 


FULLER LEHIGH decriting, yo, Type Pheer 
Name. 


A BABCOCK & WILCOX ORGANIZATION c Title 


287 a 

















City. State. 
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Keeping 
Accurate Fuel Costs 
and Flow Records Yearly 


Every business man today realizes that the most modern account- 
ing equipment is a sound investment for his business. 


It is just as good business to provide steam producing and steam 
using departments with modern accounting equipment, too, flow 
meters that record pounds of steam from the boiler—to the engine 
—to the heating system—to the process unit—during any period. 


Only one flow meter—the Brown Electric Flow Meter with the 
Automatic Planimeter—can do this. 


The illustration at the right shows the margin of a Brown flow 

chart carrying the planimeter record. With every volume unit 

of flow the pen arm adds one of those little jogs to the record 
line. To determine the flow, sim- 
ply*count the jogs. Just as the 
accountant’s fingers on the calcu- 
lating machine check off your 
office cost data, so does this lit- 
tle pen arm unerringly check off 
data essential to cost of steam— 
processing—power—heat. 


Write for information. 
Tue Brown Instrument ComPANy 


4491 Wayne Ave., Philadelphia, : Pa. 
Branches in 22 principal cities 


“To measure is to economize” 


Brown Electric Flow. Meter 


on the Inductance Bridge Principle 
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Fs wt THE AIR LANE, beacons flash through confusing 
darkness to guide the night planes safely and swiftly 


on their course.—In the Power Plant, Bailey Meters picture 
boiler conditions to guide the operators surely and easily 
in their duties. Indications and records from Bailey Boiler 
Meters, Multi-Pointer Gages, and Recorders show just 
what adjustments will maintain efficient combustion con- 
ditions. Blind operation with all its uncertainty and high 
costs is eliminated. Knowledge of what takes place leads 
to improved power plant operation and results in substan- 
tial savings. Write today for Bulletins Nos. 44 and 162 
describing Bailey Boiler Meters and Multi-Pointer Gages. 


BAILEY METER CO. 


1040 IVANHOE ROAD CLEVELAND , OH1Oe 
=~ ~ + Bailey Meter Company Limited, Montreal,Quebec - yr yr 





POWER PLANT 
ENGINEERING 


SIMPLEX 


December 15, 1931 





REG.U.6. PAT. OFF. 





For 
Floor, 
Wall 

or 
Panel 
Mounting 








METERS 


more than pay 
their way— 








Recording, Indicating and 
Automatic Control 


INSTRUMENTS 


Catalogs, Bulletins sent on request 


Field Engineering Service without 
obligation. Write. 


THE BRISTOL CO. WATERBURY, CONN. 


These dependable meters are paying big divi- 
dends in scores of leading power plants by 
telling precisely how much water is converted 
into steam and by giving other vital operat- 
ing facts. 

Operating on the Venturi principle, Simplex 
Meters indicate, record and totalize over a 
wide range. Equally accurate and money-sav- 
ing in boiler feedwater, turbine condensate 
and other hot or cold water service. 


Built for modern high pressure in three dif- 
ferent instrument types—floor, wall or panel 
mounting. Write today for your copy of 
Bulletin 32-A and 42. 


Simplex Valve & Meter Co. 


6751 Upland St., Philadelphia, Pa. 


HAYS 


COMBUSTION 
INSTRUMENTS 
DRAFT GAGES’ CO2 RECORDERS 
FLUE GAS ANALYZERS 
BOILER CONTROL PANELS 


Ask for Bulletin_ 
Ghe Hays Corporation. 
MICHIGAN CITY, INDIANA 











Manufacturers of Industrial 
Instruments 


CO2 Recorders 

Draft Instruments 
Thermometers 
Recording Pyrometers 
Indicating Pyrometers 


Boiler Meters 

Meters, Water and Gas 

Meters, Air and Steam 

Liquid Level Indicators 
and Recorders 


Republic Flow Meters Company 
2224 Diversey Boulevard 
Branch offices in 25 principal cities 


Chicago, Illinois 





It costs you 
nothing to 
prove in 
your own 
plant that 
C. J. Coal 
Meters 
will save 
you money 


Send for free trial 
on any underfeed stoker with a 


revolving shaft. See for your- 
self the savings a C. J. effects! 


C. J. Manufacturing Co. 





3427 N. 5th St., Philadelphia, Pa. 
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“_wouldn’t be 
without it,” 


say leading engineers 
of the TURBIDIMETER 


ENGINEERING 


Power 
Plant to 


At right: Section of 
boiler plate showing 
cracks between rivet 
holes due to embrittle- 
ment, Above: Testing 
boiler water with Tur- 
bidimeter. 


Riversive POWER MFG. CO., Na- 
tional Paper Co., Nestle’s Milk Products, 
Inc., Mid-Continent Petroleum Corp., and 
many other concerns are finding the Bur- 
gess-Parr Turbidimeter invaluable in end- 
ing boiler embrittlement hazards. 


The Turbidimeter guards against embrit- 
tlement through easy, accurate measure- 
ments of sodium sulfate in boiler water 
by the turbidimetric method. It is also a 
handy instrument for determining sulfur 
content in fuel analysis. 


Probably your plant, too, needs a Turbidi- 
meter for increased safety and operating 
efficiency. Get the full facts about this 


doubly useful instrument. 


Write today for Bulletin F8 


BURGESS-PARR COMPANY 
reat WEST MONROE STREET 
CHICAGA, ILLINAIS 





Practi¢ 


RE you aiming at the top? Do you want a bigger job 

with bigger pay? Do you want to qualify as an expert 

on power plant practice? With the aid of the Library 
on Power Plant Practice you can fit yourself for the job you 
want—YOU CAN MAKE PROMOTION SURE! 


Power Plant Practice 
7 volumes—2795 pages—2706 illustrations 


N2 BOOKS dealing with the work of the power plant man were ever so 
complete—so authoritative—so practical in text and illustrations as these. 
The illustrations alone represent an expenditure of many thousands of 
dollars. There are thousands of them—all clearly drawn—all self-explana- 
tory—all designed to enable the reader to grasp the information given with 
a minimum of effort. 


These Famous Power Plant Books 
Help To Make Promotion Sure! 


The Library of Power Plant Practice is the standard of the power plant 
field, it is accurate—it is thorough—it is up-to-date. It is the result of 
years of experience with power plant problems. The man who has it has 
the best. The Library covers the whole field—nothing is omitted. The 
solution of every problem is plainly worded or explained with a clear illus- 
tration. The little stickers and the big troublesome problems are all worked 
out in advance for you. There can be only one result from studying these 
books a few minutes each day—more money in your pocket. 

The man who is trying to get to the top in the power plant field will find 
these books of tremendous help to him. They will tell him the things he 
must know in order to step ahead in his work—they will show him how to 
fit himself for the position of plant engineer or power superintendent, in 
full charge of machinery, electrical apparatus and power transmission—they 
will teach him power plant practice as experts know it and put him in line 


for an expert’s pay. 

s If you order the Library NOW, we will include with 
Special it, free of cost, a Oe of Maujer and Bromley’s 
Fall FUEL ECONOMY IN BOILER ROOMS, 


This book was written for firemen, engineers, factory and mill 
Offer eR superintendents. It covers fuels, fixing methods, combustion 
of coal, fuel oil burning, stoker operation, boiler settings and 
waste gases. It will tell 
you in direct simple lan- 
guage how to check boiler 
and furnace efficiency. 


No money 


down 
small monthly 
payments 


Fill in and mail coupon 
below and we will send 
you the seven volumes of 
the Power Plant Library 
for 10 days’ Free Exami- 
nation. We take all the 
risk—pay all the charges. 
You assume no obligation 


pay at 
rate of $2.00 a month un- 
til the special price of 
$17.50 has been paid. 


FREE EXAMINATION COUPON 


McGraw-Hill Co., Ine., 370 Seventh Ave., New York 

Ship to me, charges prepaid, the seven volumes of the Power Plant Library. 
If satisfactory, I will send $1.50 in ten days and $2.00 a month until the 
special price of $17.50 has been paid. If not wanted I will return the set 
to you. On receipt of my first payment you are to send me a free copy of 
Maujer and Bromley’s FUEL ECONOMY IN BOILER ROOMS. 


City and State 





Firm or Employer 
Position 
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Just Ox the Tress..! 





COMPLETE, authoritative 

treatise on Hot Lime Soda Wa- 
ter Softening as applied to modern 
boilers. Profusely illustrated with 
photographs and diagrams. De- 
scribes the latest improvements in 
design, such as accurately propor- 
tionating Chemical Feeds, etc. An 
interesting and valuable booklet! 





Send the coupon 
for your copy 


THE PERMUTIT COMPANY 


440 Fourth Avenue, New York, N. Y. 
Manufacturers of Industrial and Household 


& 
: Zeolite nk, Sees and Cold = i 
‘ Soda, Lime-Barium ater Softeners—San 44 
Filters Iron, Qi and Manganese Remov- Nereis 
ing Filters —- Continuous iler Blowoff 
Equipment — Ranarex Indicators and Gentlemen: Yes, I 
Oe hh 


er Power Plant and Water wotld like a copy of the 

i & Hot Lime Soda Water Soften- 

Treating Specialties. “ing “% Sa ot a, 
e. 


Company. 














TWENTY-THREE SALES OFFICES THROUGHOUT THE UNITED STATES 
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Operating Cost 


has been cut by more than 


2000 Plants 


through the use of the 


ts EVERY industry which generates steam and 
in practically every state in the country, power y | 
plant executives have demonstrated the cost sav- 
ings possible through the simple, effective control ODI 
of boiler water condition under the K.W.S. Sys- ; SODIUM 
tem. We will gladly give you names and addresses A L UMINATE 
of such users in your vicinity or your same class 
of plant. 
In hundreds of cases, large companies have 
tried this system in one plant—usually their worst—and as a result of | 
experience they have extended it to their other plants. Many of the largest 
users of the K.W.S. System today have from 4 to 8 years records under 
this system to prove the wisdom of their original decision. Such a record 
of widespread adoption and growing use would be impossible to attain if 
the advantages were being incorrectly or extravagantly presented. 
Unlike many proposals for cutting steam costs, the application of the . 
K.W.S. System in any plant does not involve large initial investment or 
high operating charges. Our survey of water conditions in your plant is 
made by a trained man backed by extensive laboratory work—all without 
cost or obligation to you. All you need to start using this system is a small 
testing kit and the K.W.S; Sodium Aluminate. The kit involves only a 
nominal cost and the chemical in many cases costs 
less than the treatment formerly used. You will 
Blowdown Control receive personal instruction in the use of the sodium 
aluminate and in running the tests. 
ebtaiied by that woat modern With such evidence of satisfaction in over 2,000 
idea, continuous blowdown, the plants and no chance of wasting money in an unsuc- 
advantages of which are becom- cessful experiment, how can you afford not to take 
ing widely recognized. These advantage of our offer to make a free survey. The 


advantages are fully realized in rf . 
tha Meade: Gicdiea Mow coupon is for your convenience. 
down and Heat Reclaimer which 


. in practically every installation 
has paid for itself within twelve NATIONAL ALUMINATE CORPORATION 
neste. 6224 W. 66th Place, Clearing Sta., Chicago, Illinois 
Full inf. 5 0) I would like to have a free survey of water conditions in my plant. 
a ormation upon request. 0) Please send me your booklet—Standardized Feedwater Treatment” 


Use the coupon. free of charge. 
(1 I am interested in National Continuous Blowdown and Heat Re- 


claimer. Please send more information. 


Positive Blowdown Control is 





NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place, Chicago, Il. 
Specialists in water softening, filtration, process 


work, waste water disposal, and all problems in- 
volving water supply and treatment 
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Af 
CHAM PION- 
INTERNATIONAL 
COMPANY 
Prepared 


The pictures show the power plant of the Champion- 
International Company and one of the new Taylor 
Stokers installed as part of its modernization pro- 

ram. The clipping reproduces part of an article 
a Marcus K. Bryan, of Charles T. Main, Inc., de- 
scribing the changes that were made in the plant 
and the economies e — A limited number of 
reprints of this weil are available. 


AMERICAN 


AMERICAN ENGINEERING COMPANY, ARAMINGO AVENUE, PHILADELPHIA, 








POWER PLANT 


December 15, 1931 ENGINEERING 


for 


the upswing of business 


with Taylor Stokers 


va? 


y Del 


The Champion-International Company, Lawrence, Mass., has completed a three-year program of 
plant modernization, including the installation of two new Taylor Stokers under 552 HP boilers. 
The new boiler plant, in its first year of operation, saved more than 3,000 tons of coal. Dollar 
savings are even greater in proportion, since the new stokers make it possible to use lower 
priced coal successfully. There was also a saving of about 33'4% in the power plant payroll. 


Champion-International is only’one of many organizations that have recently installed or 
are installing Taylor Stokers. Central stations and industrial plants are providing more steam 
capacity . . . insisting upon new economies . .. Is your plant prepared? Now is the time to 
make ready . . . to modernize old units or install new ones. Why not consult us about savings 
.-- learn how to burn cheaper coal . . . to get more out of your boilers? 


ENGINEERING 


IN CANADA AFFILIATED ENGINEERING COMPANIES, LTD.g MONTREAL, 
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CONDENSERS EVAPORATORS 


BLEEDER ALCO FUEL OIL 
HEATERS PRODUCTS HEATERS 


avaronaves conpéhenks 
LUBRICATING OIL COOLERS 
BLOWDOWN HEAT EXCHANGERS 
TRANSFORMER OIL COOLERS 
LUBRICATING OIL HEATERS 
ENGINE JACKET WATER COOLERS 


COMPRESSED AIR COOLERS 
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ALCO srieeper 


HEATERS 


For BROOKLYN 
EDISON COMPANY 


Titusrratep is one of an order of 
four fifty-two-inch heaters, two of which are 
designed to operate at 750 pounds pressure and 
two at 100 pounds pressure. All are for opera- 
tion in conjunction with new units No. 7 and 
No. 8 of the Brooklyn Edison Company’s Hud- 


son Avenue Station. 


ALCO PRODUCTS : INCORPORATED 


MAIN OFFICE: 220 East 42d St., New York + DISTRICT OFFICES; McCormick Bldg., Chicago ; Terminal Tower Bidg., Cleveland; Esperson 
Bldg., Houston, Tex.; Barr Bldg.,Washington, D.C.; Philtower Bldg., Tulsa, Okla. « PlantatDunkirk,N.Y. . Cable Address: Alproducts 





DIVISION: OF: AMERICAN: LOCOMOTIVE: COM PANY 
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Better 
reducing 
valves 


The Fisher Type 10 Pressure Regulator is 
widely used for reducing the pressure of steam, 
air, oil and other fluids . . . it is particularly 
well suited to low reduced pressure service. It 
is simple in design and dependable in opera- 
tion. . . there are no-pistons and no dashpots 
to stick as a result of scale or corrosion. 
Write for a copy of the Fisher Catalog . 
The Handbook of Fluid Control. 


FISHER GOVERNOR COMPANY 
1200 Fisher Building, Marshalltown, Iowa 


\SH 


THE MARK 
OF SCIENTIFIC FLUID CONTROL 








TRI-LOK 


STEEL FLOORING...SAFETY STEPS 
NO BOLTS...NO RIVETS... NO WELDS 


Manufactured 


THE TRI-LOK CO. . ~~ DRAVO-DOYLE CO. 
PITTSBURGH Sez PITTSBURGH 








Howard 
Guided 


Expansion 
Joint 
For Pipe Line Service 


Eliminates trouble from Expansion and Contraction, 

saves space, labor and repair bills; the construction 

is mechanically correct. 
ALBERGER HEATER CO. 
HOWARD IRON WORKS 


285 Chicago St. 
Buffalo, N. Y. 
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MOVE SCA 


CHANICALLY 
Without Removing 


removes scale from boilers and 
prevents further deposits from forming. 


@ It is mechanical—not chemical—in action. 
It contains an element that expands and 
cracks the scale from the metal, then forms 
a protective coat on the metal itself. 


@ More than ten thousand users over the 
United States have found it efficient and 
economical. 


YOUR TRIAL SHIPMENT IS READY 


Take advantage of our sixty-day trial offer. Use 
Brooks Boiler Metal Treatment in your boilers 
for sixty days under our guarantee. Prove 
to yourself that it is efficient and economical 
for you. Just ask for the guaranteed trial offer. 


THE BROOKS OIL CO., Cleveland, Ohio 


SE ES | 
GUARANTEED BY BROOKS OIL (0. 
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WATER PURIFIED 


for every industrial and domestic use 


Water Softening Apparatus 
_ of every variety 
Filters—pressure and gravity 
Steel Tanks for air, gas and liquids 


128 years old, founded 1802 


Wm.B. Scaife & Sons Co. oskMont- Pa. 
Pittsburgh New York Chicago 


Fquipment 


Water Softeners and Filters—Of Every Type and Size 
Taste —Odor —Chlorine—Color—Iron Removal Plants 
Wet and Dry Chemical Feeders —Proportioning Devices 
Rate of Flow Controllers—Gauges—Venturi Meters 


INTERNATIONAL FILTER CO. 
59 EAST VAN BUREN STREET, CHICAGO 





| | INTERNATIONAL 








There’s an Elgin System or 
Elgin Equipment that will Selve 
Every Boiler Water Problem: 


Deconcentrators. 

Deconcentrators with Heat ex- 
changers. 

Zeolite-Deconcentrator Combina- 
tion, 

Heat Exchangers. 


later Continuous Blowdown System 

$ = — ban ioe 

=a* : eolite-Hea xchanger ‘ombi- 
nditioning 


nation. 
Zeolite Softeners. 


Get COCHRANE Advice 


Up-to-date, reliable information on numerous boiler room sub- 


jects will be found in Cochrane publications, as for example: 


Bulletin Bulletin 

Steam Purifiers and Steam 
meni and Oil Separators... .671-684 

Deaeration to Prevent Softening Water to prevent 
Corrosion 68 Scale, Foaming and Em- 

Filters brittlement 

Traps, Drainers and Dis- 
chargers 

688 | Valves, Back Pressure and 


Boiler Blow-off Equip- 
it 





Cochrane representatives, located in Dymo ay cities, will upon 
request investigate your conditions and make recommendations. 


COCHRANE CORPORATION 
3144 North 17th Street, Philadelphia, Pa. p-1s 








‘The fuel saving alone 
amounted to more than 


20%”? 


Se. Gl Mle 
S/E/Y/E 


“Bare metal was all that confronted us,” 
adds the superintendent of city water works, 
after using the Hawk-Eye Compound that 
we had provided for badly scaled-up boil- 
ers. It costs you nothing to find out what 
Hawk-Eye will do in your plant. Write. 


30 years of 


“Know How” (Not Inc.) 
Blue Island, Illinois 


HAWK-EYE COMPOUNDS 


HAWK-EYE COMPOUND CO. 


HOPPES 


— a complete 
line of 


feedwater heaters 


Write for the details about Hoppes’ money saving 
specialties. Feedwater heaters, Separators, Ex- 
haust Heads, Oil Eliminators are described in 
Catalog 90. Shown here is a Hoppes Exhaust 
Steam Feedwater Heater with Steam Coils and 
Thermal Controls. 


THE HOPPES MANUFACTURING CO., 70 Larch St., Springfield, O. 


























a | F 
NATIONAL feel Head) HEATERS 


Improved flanged T cover gives unrestricted flow for enter- 
ing steam. For Industrial plants, laundries, apartments, 
schools, clubs, hotels, etc. Send for Bulletin 68 and prices. 


The National Pipe Bending Co., 160 River St., New Haven, Conn. 
Boston : New York Philadelphia 








A ROTO CLEANER 


reduced the annual cleaning time for an 
eight-boiler battery from 28 to 18 days— 
enabled the seven clean boilers to carry 
the load and leave the eighth as a spare. 


Roto Cleaners Can Be Furnished 
For Every Size and Type of Tube 


THE ROTO COMPANY 
Sussex Ave. and Newark St., Newark, N. J. 
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Dearborn Special Formula No. 134 


Removes Carbonate Scale from Any Equipment 


* Wherever carbonate scale reduces the efficiency of 


scale can be removed and the original capacity of the 


equipment, it can be removed easily, inexpensively and _ pipe restored. 


in a very short time with Dearborn 
Special Formula No. 134. (The 
removal of silicates and calcium 
sulphate is equally practicable with 
the correct Dearborn formulae. ) 


Engineers have relied on Dear- 
born Special Formula No. 134 
for many years in this work be- 
cause of its superior results. It is 
simply mixed with water and cir- 
culated through the equipment to 
be cleaned. In from one to three 
hours, an average scale deposit is 
removed completely. However, 
where the scale is very heavy, as 
sometimes occurs in water lines 
that are nearly closed, the removal re- 


quires a longer period. But as long as ‘scale, the 


Ra 4 sale, the dense y 
the line is not completely closed, the {ize %,f”sabitation and tiene’ 7" West, Toronto. 


DEARBORN CHEMICAL COMPANY 


When the scale has all been disinte- 
grated, it is drained off asa sludge 
and the equipment flushed clean. 


Dearborn Special Formula No. 
134 is recommended for cleaning 
feed lines, heaters, cooling coils, 
Diesel engine heads and jackets, 
condensers, pumps, evaporators, 
water meters, pasteurizers and 
boilers. Where practicable, a rep- 
resentative of this company will 
be present to assist in your first 
use of the formula. In any event, 
detailed instructions will be sup- 
plied. Inquiries invited. Ad- 
dress at 310 South Michigan 

Avenue, Chicago, 205 East 42nd Street, 


Microphotograph i : 
oe, the demas FRB sy Borie ye New York, or 2454 Dundas Street, 








One Thorough Cleaning 


Universal 


Tube Cleaner 


—will lead to greater savings than several jobs with 
other, less efficient, cleaning methods. 

Test a Dean (without 

charge) and see why! 


THE WM. B. PIERCE COMPANY 
149 ELLICOTT ST. BUFFALO, N. Y. 





Please write | 
for bulletin — 
on boiler | 
cleaning by | 
modern 
meth 


DIAMOND 








Get Off Coal Eating Scale 


You can do so easily if you give the “Torpedo” a chance 
to work on your boiler tubes. All it wants is 2 to 4 hours— 
then the tubes will shine like new. 

No hammering or 
pounding. The “Torpedo” 

CENTERING e® 4 taps evenly and lightly 
—11,000 taps a minute. 
The vibration so caused 
makes the hard and brittle 
scale crack and fall off. 
It cannot resist. No injury 
to tubes. 

Just try a “Torpedo” 
once, and you'll never 
be without it afterwards. 
We’ll send you one for a 
free trial if you'll write us. 


The General Specialty Company, Inc. 
70 Carroll St. Buffalo, N. Y. 











The BAYER 
SOOT BLOWER 


The valve in the Bayer Master 
Model “K-2” opens wide before the 
element begins to rotate and re- 
mains wide open until after the 
element has stopped rotating. This 
means 100 per cent cleaning effi- 
ciency over the entire blowing arc. 
This feature is exclusively BAYER. 


THE BAYER COMPANY 


1506 South Grand Blvd. St. Louis, Mo. 
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“ELLIOTT CONDENSER | 
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This condenser was designed for maximum condensing 
effect, low pressure drop, and hot deaerated condensate. 
Of particular interest is the absence of baffles, and 
the straight-line flow to air offtakes, reducing internal 
, si resistance and increasing steam penetration. 
! nlerior and exterior views of a 34 000: a. fh This condenser is representative of all medium and 
Wharf Station of the Boston Elevated Railway large-sized units built by Elliott. As with all Elliott 
eapesty: units, it is designed to fit the specific operating con- 
ditions governing its installation, and to obtain the 
highest possible economy from every angle. The 
“flexible” design of Elliott condensers permits of a wide 
range of modification in various respects, while at the 
same time retaining to the full the economies of the 
principles worked out and applied in scores of former 
installations. 
Ask at our nearest district office for details of this 
interesting condenser design. 


ELLIOTT COMPANY 


PITTSBURGH, PA. 


Condenser Department 
JEANNETTE, PA. 
Branch Offices in Principal Cities 
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Fit Air Compressor Intakes with 


BURGESS SILENCERS 


They absorb noise—save power 
8 


Don’t let old-style mufflers steal costly power. . . 
Equip your air compressors and blowers with 
Burgess Silencers . . . Their amazingly improved 
design permits a full unrestricted flow of air or 
gases— conserves power—cuts down operating 
costs. . . . Burgess Silencers fit all standard 
pipe sizes from % inch upward. We manu- 
facture silencers for internal combustion en- 
gine exhausts, including Diesel engines. 
Inquiries invited concerning prob- 

lems of silencing air ducts and 

engine compartments... . 

Ask for latest descriptive 

bulletin on Burgess 

Silencers! 


Motor driven 

air compressor 

equipped with 8 in. Bur- 

gess Silencer on the intake, 

1% in. Burgess Silencer on high 
pressure release valve. 


_ BURGESS 


ENGINEERS AND MANUFACTURERS OF ELECTRIC AND ACOUSTIC PRODUCTS 


| | BURGESS BATTERY COMPANY 


M ail Harris Trust Building, Chicago 
We are interested in knowing more about Burgess Silencers 


M emo and how they reduce costs. Send latest bulletin. 


Today 
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Machinery, Equipment and Supplies Used In The 
Production, Transmission and Utilization of Power 


Under the heading of each product listed will be found the 


AIR COMPRESSORS 
De Laval ~~ Turbine Co., 
Trenton, 
General Elec. gt Schenectady. 
Nash Engrg. Co., S. Norwalk. 
Worthington Pump & Mach, 
Corp., New York. 
AIR RS 


Griscom-Russell Co., New York. 
AIR PREHEATERS 
Air Preheater Corp., New York. 
Combustion Engrg. Corp., N. 
Edge Moor Iron Co., Edge Moor. 
Foster Wheeler Corp. o N.Y. 
AIR SEALS, 
Edge Moor Iron Co., Edge Moor. 
AIR WASHERS 
Badger & Sons, E. B., Boston, 
Mass. 
ALARMS, High and Low Water 
Reliance Gauge Column Co., 
Cleveland. 
Wright-Austin Co., Detroit, Mich. 
Yarnall-Waring Co., Phila. 
ANTI-CORROSIVE COATINGS 
Dampney Co. of Amer., Boston. 
Master Mechanics Co., Cleveland. 
ARCHES, Boiler and Combustion 
Carborundum Co., Perth Amboy. 
ASH BIN GATES AND DOORS 
Brady Conveyors Corp., Chicago. 
ASH HANDLING SYSTEMS 
Brady Conveyors Corp., Chicago. 
Come Engrg. Corp., N. Y. 
B 


EARIN 
Burgess-Parr Co., Chicago, Ill. 
BELT DRESS 
Standard Oil Co. (Indiana), Chi 
cago, Ill. 
cisco, Calif, 


B Northern Blower Co., Cleveland. 
BLOWERS, Fan & Furnace 
Air Preheater Corp.. New York. 
Carling Turbine Blower Co., 
Worcester, Mass. 
De Laval or. “Turbine Co., 
Trenton. N. J 
BLOWERS, Forced Draft. 
_— Pressure & Siitectined 
Carling Turbine Blower Co., 
Worcester, Mass. 
BLOW ube 
Bayer Co., The, St. Louis, Mo. 
Diamond Power Spec. Corp., De- 
troit, Mich, 
LOWERS, Turbine 
Carling Turbine Blower 
Worcester, Mass. 
Elliott Co., Ridgway, 
Moore Steam om Corp., 
Wellsville, N. Y. 
Turbine Co., The, 


Co, 


Engineer Co., The, New York. 
ER BAFFLES 


OIL 

ag Co., The, New York, 
LOW-DOWN SYSTEMS 

on ty Corp., Cleveland. 

so" Aluminate Corp., Chi- 


BOILER COATINGS 
Dampney Co, of Amer., Boston. 
OILER CASTIN 


Master Mechanics Co., Cleveland. 
ILER CO) UNDS 


Dearborn Chemical Co., Chicago. 
Hawk-Eye Compound Co., Blue 


. Ill, 
BOILER — WATER, Puri- 


DP) 
Griscom-Russell Co., New York. 
International Filter Co., Chicago. 
Permutit Co., New York. 
BOILER SETTING T 
Carborundum Co., Perth Amboy. 
Hays Corp., Michigan City, Ind. 
BOILER SETTINGS 
Carborundum Co., Perth Amboy. 
Engineer Co., The, New York. 
BOILER TUBE 
General Specialty Co., Buff: 
Lagonda Mfg. on. Sprineteld, oO. 
Liberty Mfg. Co., Pitts —_ 
Pierce Co., Wm. B., a 


Co., Spring- 
Henry, 


Springfield Boiler 
field, Ill. 

Vogt Machine Co., Inc., 
Louisville. Ky. 

“Wickes Boller Co., spateny. 

BOILERS, Hea 
Edge Moor Iron Co., Page Moor. 
Wickes Boiler Co., Saginaw. 


ILERS, W: 
Edge Moor Iron Co., Bdge Moor. 


names of the manufacturers of that product. 


The index to 


advertisers,next to the back cover, gives the page numbers on 
which the manufacturers’ descriptive advertisements appear 


Spriagseld Boiler Co., Spring- 
eid, . 

Wickes Boiler Co., Saginaw. 
BOOKS AND SCHOOLS 

Se Book Co., 
BUCKET ELEVATORS 

Brady Conveyors Corp., Chicago. 


D 

Wellman Engrg. Co., Cleveland. 
CASTINGS 

Burgess-Parr Co., Chicago, Ill. 

Fuller Lehigh Co., New York. 

Neemes Fadry. Inc., Troy, N. Y. 
CASTINGS, STEEL 

Springfield * wa Co., 


Inc., 


Spring- : 


CEMENT, Iron 
Smooth-On Mfg. Co., Jersey City. 
oma. Bee Retrestory, og | Proof, 
d High Temper- 
Caborundum Co., Perth Amboy, 
General Insulating & Mfg.’ Co., 
Alexandria, Ind. 
CHAIN WHEELS 
Babbitt Steam 4 id Co., 
New Bedford, Mass. 
CHEMICALS, Water Treating 
National Aluminate Corp., Chi- 


cago, IIL 
Permutit Co., New York, 





CONDENSERS 
Alco Products, Inc., New York, 


N. 
Allis-Chalmers Mfg. Co., Mil- 
waukee, Wisc. 
Elliott Company, Jeannette, Pa. 
Foster Wheeler Corp., New York. 
Manistee Iron Works Co., Manis- 
tee, Mich. 
Worthington Pump & Mach. 
Corp., New York. 
CONVEYORS 
Brady Conveyors Corp., Chicago. 
, Air, Oil and Water. 
Alco Products, Inc., New York, 


Griscom-Russell Co., New York. 
COOLING SYSTEMS 
Badger & Sons, EB. B., Boston, 


Mass. 
Marley Co.. The. Kansas City. 
Schubert-Christy Corp., Affton, 


Mo. k 
Yarnall-Waring Co., Phila. 
LING TO 
Binks Mfg. Co., Chicago. 
Foster Wheeler Corp., New York. 
Marley Co., Kansas City, Mo. 
en: hee -Christy Corp., Affton, 
bg kenge Flexible 
Terry Steam Turbin 
Hartford, Conn. 


e@ Co,, The, 


WHA 


To Find the Manufacturers’ Advertisements 
of Products Listed Here, See Index Page 116 


CHIMNEYS 
American Chimney Corp., N. Y. 
CLEANING COMPOUND 
Dearborn Chem. Co., Chicago. 
COAL AND ASH-HANDLING 
MACHINERY 


Brady Conveyors Corp., Chicago. 
Fairbanks, Morse & Co., Chicago. 


COAL CARBONIZING APPAR- 
ATUS 


Combustion Engrg. Corp., N. Y. 
COAL STORAGE EQUIPMENT 
Brady Conveyor Corp., Chicago. 
Wellman Engrg. Co., Cleveland. 
COAL TESTING APPARATUS 
Burgess-Parr Co., Chicago, Ill, 
COAL WEIGHING & MEASUR- 
URIN UIP: 


G EQ MENT 
Cc. J. Mfg. Co., Philadelphia, Pa. 
Richardson Scale Co.. Clifton, 


J. 
COOKS, Air and 8 


Co., B. on, Provi- 


polis, 
Lonergan Co., J. B., Phila. 
Williams Valve Co., D. T., Cin- 
cinnati. 
COILS AND BENDS 
Badger & Sons, E. B., Boston, 


Mass. ° 
Midwest gg hy & Supply Co., 


8t. 
Nations Pipe Bending Co., New 
faves. | nn. 
COMBUSTION (CO,) 
RECORDERS 
Brown Inst. Co., Phila., Pa. 
Hays Corp., aes City, Ind. 
Permutit Co., New York. 
Pierce Co., wm, B. Buffalo. 
wae _ actors Co., Chi- 


COMBUSTION CONTROL SYS- 
TEM 


Bailey Meter Co., Cleveland. 

Engineer Co. New York, N. Y. 
COMBUSTION EN 

Engineer Co., The, New York. 
COMPOUND PIPE J 

Smooth-On Mfg. Co., Jersey City. 
CONDENSZR TUBE CLEANERS 

Lagonéa Mfg. Co., Springfield, O. 

Pierce Wm. B., —_*, 
Roto Co.,, “The, Newark, N 


TTT 


COUPLINGS, 


Turbo 
Bartlett Hayward Co., Balti- 


inion 
Gans B. M., Provi- 


CRANES, Traveling 
Wellman Engrg. Co., Cleveland. 


DEAERATORS 
Elliott Co., Jeannette, Pa, 
DE-CONCENTRATOR 
Centrifix Corp., Cleveland. ~ 


DESUPERHEATERS 
Elliott Co., Jeannette, Pa, 


DRINKING FOUNTAINS, Bubbler 
Chicago Faucet Co., Chicago, a 
DRYE Waste Hea 


RS, 
Fuller Lehigh Co., New York. 
DUST COLLECTORS 
Northern Blower Co., Cleveland. 
ECONOMIZERS 
Foster Wheeler Corp., N. Y. 


EJECTORS 

Elliott Co., Jeannette, Pa. 
EJECTORS, Sewage 

Nash Engrg. Co., 8. Norwalk. 


ELECTRICAL SUPPLIES 
General Blec. Co., Schenectady. 
ELECTRICAL WIRES & CABLES 
General Elec. Co., Schenectady. 
ENGINES, Oil, Gas and Gasoline 
Fairbanks, Morse & Co., Chicago. 
Sterling Eng. Co., Buffalo. 
Worthington Pump & Mach. 
Corp., New York. 
ENGINES, Steam. 
Allis-Chalmers ” Rs Co., Mil- 
waukee, 


Elliott Co. Ridgway, Pa. 
EVAPORATORS Age 
Alco Products, Inc., New York, 


N.Y. 
Foster Wheeler Corp., New York. 
Griscom-Russell Co., New York. 
EXHAUST HEADS 
Burt Mfg. Co., em Akron, O. 
Direct Separa Syracuse. 
Hoppes Mfg. ee Springfield, oO. 
Ruggles-Klingemann Mfg, Co., 


Salem, Mags. 
bk ap er eg Co., Detroit, Mich. 
Schubert-Christy Corp., Affton, 


FANS, Electric 
Carling Turbine Blower 
Worcester, Mass. 
FAUCETS 
Chicago Faucet Co., Chicago, Ill. 
FEED WATER FLLTERS 
Elgin Softener Corp., Elgin, Ill. 
Filtrators Co., Inc., New York. 
International Filter Co., Chicago. 
Permutit Co, New York. 
FEED ron HEATERS AND 


IRIFIERS 
Cochrane Corp., Philadelphia. 
Elliott Company, Jeannette, Pa. 
Forter Wheeler Corp., New York. 
. Griscom-Russell Co., New York. 
Hoppes Mfg. Co., Springfield, O. 
Internationsi Filter Co., Chicago, 


Co., 


Corp., New York. 
FEED WATER TREATMENT 
Dearborn Chemical Co., Chicago. 
Elgin Softener Corp., Higin, Ill, 
Griscom-Russell Co., New: ‘York. 
National Aluminate Corp., Chi- 


cago, Ill. 
International Filter Co., Chicago. 
Permutit Co., New York. 
Scaife Sons Co. Wm. B., 
Oakmont, Pa, 
FILTERS, Oil 
Burt Mfg. Co., The, Akron, O. 
FILTERS, Water 
Cochrane Corp., Philadelphia, 
Filtrators Co., Inc., New York. 
International Filter Co., Chicago. 
Permutit Co., New York. 
Scaife & Sons Co., Wm. B., 
Oakmont, Pa. 
FIRE BRICK 
Carborundum Co., Perth Amboy. 
General Insulating & Mfg. Co., 
Alexandria, Ind. 


FIRE BRICK CEMENT 
General Insulating & Mfg. Co., 
Alexandria, Ind. 


FIRE CLAY — 
Carborundiim Co., Perth Amboy. 
FIRE HYDRANTS 
Howard Iron Works, Buffalo. 
es Ngo Mfg. Co., The, 


Y. 
FITTINGS, Flange and Pipe 
Fisher Governor Co., Inc., Mar- 
shalltown, Ia, 
Kennedy Valve Mfg. Co., The, 
Elmira, N. Y. 


FLANGES 
Dart Mfg. oe, B. M., 


dence, 


Provi- 


Reliance Gauge Column Co., 
Cleveland. 


» Open Steel 
Dravo-Doyle Co., Pittsburgh. 
Tri-Lok Co., Pittsburgh. 

FLOW METERS 
Lam Meter Co., Cleveland, O. 
Brown Inst. Co., Phila., Pa. 
Republic wpew Meters Oo., Chi- 


cago, 
FLUE CLEANERS 
Bayer Co., The, St, Louis, Mo. 
Diamond Power Spec. Corp., 
Detroit, Mich. 
General Specialty Co., Buffalo. 
one & Mfg. Co., Jeannette, Pa. 
Pierce wm. B., Buffalo. 
FLUE r GAS: * ANALYSIS INSTRU- 
MENTS 
ye ots sien al Ind. 
Permult : o. New 


FURNA( 
relseneia Boiler Co., 
field, Ill. 


FURNACE SURFACES, Water 
Cooied 


Foster Wheeler Corp., New York. 
Fuller Lehigh Co., New York. 
FURNA WALIS 


cB 
Combustion Engrg. Corp., N. Y. 
ae 
y Engrg. Corp., N. ¥. 
GAS COLLECTORS 
Hays Corp., Michigan City, Ind. 
GAS: PRODUCERS 
acon Engrg. Co., Cleveland. 
—s Gasket Co., New Bruns- 
Smooth-' Mfg. Co., Jersey City. 
AUGE 
Reliance Gauge Column Co., 
land. 


pring- 


SSES 
Jenkins Bros.. New York, N. Y. 
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THIS New Jennings Pump 


as efficient, accessible, easy to install 
... capacities up to 2000 g. p.m. 


December 15, 1931 


Jennings Centrifugal Pumps are furnished in single and double suction types with capacities up to 2000 g. p. m. 
Heads up to 300 ft. For complete information, write for Bulletin 155. 


KILLFUL design and precision manufacture assure 
unsurpassed efficiency in the Jennings Double- 
Suction Centrifugal Pump. Unit construction gives 
many advantages never before available in pumps 
with capacities up to 2000 g. p. m. 


Pump and motor are one structure. The impeller is 
mounted on a short extension of the motor shaft. A 
rigid bracket, bolted to the motor housing, supports the 
pump casing. This bracket is integral with the motor 
end shield and is interchangeable on all motors of the 
same make and frame size. All bearings in the pump 
casing are eliminated. There is only one stuffing box. 


When installing a Jennings Pump, no shaft alignment 
is necessary. Suction and discharge connections can 


be arranged in almost any desired position to conform 
to the piping layout. The number of fittings and the 
labor required are reduced to a minimum. The inte- 
rior of the pump is easy to get at and the impeller can 
be removed for inspection or*cleaning without dis- 
turbing packing, bearings or shaft alignment. 


® 


VACUUM PUMPS AND COMPRESSORS FOR AIR AND GAS »* 
RETURN LINE AND AIR LINE VACUUM STEAM HEATING 
PUMPS ~ CONDENSATION PUMPS + CENTRIFUGAL PUMPS » 
SUCTION (SELF-PRIMING) CENTRIFUGAL PUMPS +» SUMP 
PUMPS +» SEWAGE PUMPS +» PNEUMATIC SEWAGE EJECTORS 


NASH ENGINEERING COMPANY, 169 WILSON ROAD, SO. NORWALK, CONN. 








Jennings Pumps 
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GAUGE TESTERS 
Fisher Governor Co., 
shalltown, Ia, 
GAUGES, Differential and U-Tube 
Hays Corp., Michigan City, Ind. 
GAUGES, Draft and Liquid Level 
Bailey Meter Co., Cleveland, OU. 
Bristol Co., Waterbury. 
Brown Inst. Co., Phila., Pa. 
Hays Corp., Michigan City, Ind 
Pierce Co., Wm. B., Buffalo. 
Republic Flow Meters Co., Chi- 
cago. 
GAUGES, Pressure and Recording 
Bristol Co., Waterbury. 
GAUG&s, Water 
Reliance Gauge Column Co., 
Cleveland, 
GEARS, Reduction and Double 
Heli 


Inc., Mar- 


De Laval Steam Turbine Co., 
Trenton, N. J. 

Moore Steam Turbine 
Wellsville, N. Y. 

Terry Steam Turbine. Co., The, 
Hartford, Conn, 

GENERATING SETS 

Allis-Chalmers Mfg. Co., 
waukee, Wis. 

Carling Turbine Blower Co., 
Worcester, Mass. 

Fairbanks, Morse & Co., Chicago. 

Moore Steam Turbine Corp., 
Wellsville, *. Y. 

Terry Steam Turbine Co., Hart- 
ford, Conn. 

GENERATORS, Electric 

cea es meg — Co., 
waukee, 

Elliott Co., atieear, Pa, 

General Elec. Co., Schenectady. 


GOVERNORS, Compressor Un- 
Port- 


Corp., 


Mil- 


Mil- 


oader 
Pickering Governor Co., 
land, Conn. 
GOVERNORS, Engine 
Pickering Governor Co., 
land, Conn. 
GOVERNORS, Pump 
Atlas Valve Co., Newark, N. J. 
Chaplin-Fulton Mfg. Co., The, 
Pittsburgh 
Fisher Governor Co., Inc., Mar- 
shalltown, Ia, 
Squires Co., C. E., Cleveland. 
Wright-Austin Co. 
GRATE BARS 
Flynn & Emrich Co., Baltimore. 
GRATES 
Flynn & Emrich Co., Baltimore, 
Kelly Foundry & Mach. Co., 
Goshen, Ind. 
Neemes Fadry., Inc., Troy, N. Y. 
GRATING, Steel 
Dravo-Doyle Co., Pittsburgh. 
Tri-Lok Co., Pittsburgh. 
GREASE 
Brooks Oil Co., 
Cities Service Co., 
a: 


Port- 


Cleveland, O. 
New York, 


Dearborn Chemical Co., Chicago. 

Keystone Lubricating Co., Phila. 

Standard Oil Co. (Indiana), Chi- 
cago, Ill. 

Texas Co., The, New York. 

Vacuum Oil Co., New York. 


GREASE CUPS 
(See Oil and Grease Cups.) 
HEAT EXCHANGERS 
Alco Products, Inec., New 
‘. oe 2 
Elgin Softener Corp., Elgin, Ill. 
Foster Wheeler Corp., New York. 
Griscom-Russell Co., New York. 
National Pipe Bending Co., New 
Haven. Conn. 
Vogt Machine Co., 
Louisville. Ky. 
Wheeler Mfg. Co., C. H., Phila. 
HEATERS, Bleeder 
Foster Wheeler Corp., New York. 
Griscom-Russell Co., New York. 
HEATERS FOR SPECIAL PUR- 
POSES AND STORAGE 
National Pipe Bending Co., New 
Haven, Conn, 
HEATERS, Hot Water 
Foster Wheeler Corp., New York. 
Griscom-Russell Co., New York. 
—<* a6 Bending Co., New 
n, Conn, 
HEATERS. Oil 
Alco — Ine., 


York, 


Inc., Henry, 


New York, 
N. 
seenanel’ Oil Burning Equip- 
ment Oo., Inc., Providence, 
National Pipe Bending Co., New 
Haven. Conn 
HEATING SYSTEMS 
Warren Webster & Co., Camden. 
HOISTS, Skip 
Brady Conveyors Corp., Chicago. 
mentee AND BINS, Coal 


prety Conveyors Carn, Chiecagn. 
MAKING & REFRIGERAT- 
‘G MACHINERY 
Machine Co., Inc., 
Louisville. Ky. 
INSTRUMENTS, Electrical 
General Elec. Co., Schenectady. 


ic = 


Henry, 


POWER PLANT 
ENGINEERING 


INSULATING MATERIAL 
Carey Co., Philip, Cincinnati. 
General Elec. Co., Schenectady. 
General Insulating & Mfg. Co., 
Alexandria, Ind. 
JOINTS, Expansion 
Badger & Sons, E. B., Boston, 
Mass. 
Foster Wheeler Corp., New York. 
Howard Iron Works, Buffalo, 
Yarnall Waring Co., Phila. 
LADDER STEPS, Steel 
Dravo-Doyle Co., Pittsburgh. 
Tri-Lok Co., Pittsburgh. 
LININGS, Coal Bunker 
Wailes Dove-Hermiston Corp., 
LOADERS AND UNLOADERS 
Brady Conveyors Corp., Chicago. 
LUBRICANTS 
Brooks Oil Co., Cleveland, O. 
pene Service Co., New York, 


Dearborn “Chemical Co., Chicago. 
Keystone Lubricating Co., Phila. 
Standard Oil Co. (Indiana), Chi- 
cago, Ill, 
Texas Co., The, New York. 
Vacuum Oil Co., New York. 
LUBRICATORS 
Keystone Lubricating Co., Phila. 
Williams Valve Co., D. T., Cin- 
cinnati. 
METERS, Air and Gas 
Bailey Meter Co, Cleveland, O. 
Republic Flow Meters Co., Chi- 


cago 
METERS, Boiler 
Bailey Meter Co., Cleveland, O. 
Brown Inst. Co., Phila., Pa. 
Republic Flow Meters Co., Chi- 


cago. 
METERS, Coal 

Bailey Meter Co., Cleveland, 0. 
Cc. J. Mfg. Co., Philadelphia, Pa. 
Republic Flow Meters Co., Cht- 

eago. 

. Feedwater and Steam 

Bailey Meter Co., Cleveland, O. 
Brown Inst. Co., Phila., Pa. 
Cochrane Corp., Philadelphia. 


OILS, Lubricating . 
Brooks Oil Co., Cleveland, O. 
Cities _—— Co., New York, 

N. 


Decieaie. ‘Chemical Co., Chicago. 

Standard Oil Co. (Indiana), Chi- 
cago, Ill. 

Texas Co., The, New York, 

Vacuum Oil Co...New York. 


sheng: + ASBESTOS, Flax and 


) 
Crane tacking Co., Chicago. 
PACKING, Metallic for Condenser 


ubes 
Crane Packing Co., Chicago. 


a Piston and Rod, Valve 
Crane racking Co., Chicago. 
PACKING, Sheet 
Jenkins Bros., New York, N. Y. 
ra 2 as. ~—- and Water 


Wailes "Sen: Hermiston Corp., 
New York. Zs 


PAINT, Anti- Geneabii Metal, 
Protective & Steel Preserv- 
ative ; 

Dampney Co. of Amer., Boston. 

Master Mechanics Co., Cleveland. 

Wailes Dove-Hermiston Corp., 
New York, N. Y. 

PAINT, Floor 
Wailes Dove-Hermiston Corp., 

New York, N. Y. 

VAINT, Heat Resisting 
Dampney Co. of Amer., Boston. 
Wailes Dove-Hermiston Corp., 

New York, N. Y. 


PENSTOCKS 
Smith Co., S. Morgan, 
PIPE BENDING 
Badger & Sons, 


York, Pa. 

E. B., Boston, 
Mass. 

Midwest Piping & Supply Co., 
St. Louis, Mo. 

National Pipe Bending Co., New 
Haven, Conn. 


Pittsburgh Piping & See 
Co., Pittsburgh, Pa. 


OAC 


To Find the Manufacturers’ Advertisements 
of Products Listed Here, See Index Page 1 6 
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Hoppes Mfg. Co.. Springfield, O. 
Republic Flow Meters Co., Chi- 


cago. 
Simplex Valve & Meter Co., 
Philadelphia. 
Worthington Pump & Mach. 
Corp., New York. 
METERS V NOTCH 
Yarnall-Waring Co., Phila. 
METERS, Water 
Bailey Meter Co., Cleveland, O. 
Cochrane Corp., Philadelphia. 
Hoppes Mfg. Co., Springfield, O. 
International Filter Co., Chicago. 
Republic Flow Meters Co., Chi- 
cago, 
Simplex Valve & Meter Co., 
Philadelphia. 

MONEL METAL RINGS. RODS, 
CASTINGS, FORGINGS, 
TUBING, SHEETS, WIRE 
& WIRE CLOTH 

International Nickel Co., 
York, N. Y¥ 
MOTORS 
Allis- Chalmers Mfg. Co., 
waukee, Wis. 
Elliott Co., Ridgway, Pa. 
Fairbanks. Morse & Co., Chicago. 
General Elec. Co., Schenectady. 
NOZZLES FOR ALL PURPOSES 
Marley Co., Kansas City, Mo. 
Yarnall-Waring Co., Phila. 
OIL AND GREASE CUPS 
Keystone Lubricating Co., Phila. 
Williams Valve Co., D. T., Cin- 
cinnati 


OIL, Coal and Gas Burning Equip- 
ment 


New 


Mil- 


Combustion Engrg. Corp., N. Y. 
Engineer Co., New York, N. Y. 
Hammel Oil Burning Equip- 
ment Co., Inc., Providence, 
Peabody Engrg. Corp., N 
OIL PURIFIERS 
De Laval Separator Co., N. Y. 
De Laval Steam Turbine Co., 
Trenton, N. J. 
OIL SEPARATORS 
De Laval Separator Co., N. Y. 
Wright-Austin Co., Detroit, Mich, 
OIL TESTING APPARATUS 
Burgess-Parr Co., Chicago, Ill. 


OILING SYSTEMS 
Burt Mfg. Co., The, Akron, O. 
De Laval Separator Co., N. Y. 


PIPE COILS 
Badger & Sons, E. BL., Boston, 
Mass. 
Midwest Piping & Supply Co., 
St. Louis, Mo. 
National Pipe Bending Co., 
Haven, Conn. 
Pittsburgh Piping & Equipment 
Go., Pittsburgh, Pa. 
Vogt Machine Co., Inc., 
Louisville. Ky. 
PIPE COVERINGS 
Carey Co., Philip, Cincinnatl. 
General Insulating & Mfg. Co., 
Alexandria, Ind. 
PIPE CUTTERS 
Toledo Pipe Threading Mach. 
Co., The, Toledo, 
PIPE THREADING MACHINES 
Toledo Pipe Threading Mach. 
Co., The, Toledo, O, 
PIPING 
Midwest Piping & Supply Co., 
St. Louis, Mo. 
Pittsburgh Piping & Equipment 
Co., Pittsburgh, 
PIPING CONTRACTING MANU- 
FACT USERS AND FABRI- 


Mian, Pe i Ry S ly Co. 
west pi ng ju 9 
St Lou, pply 
Pittsburgh Pelee & Equipment 
Co., Pittsburgh, Pa. 
PROTECTIVE COATINGS 
Dampney Co. of Amer., Boston. 
Master Mechanics Co., Cleveland. 
Wailes Dove- Hermiston Corp., 
New York, N. Y. 
PULVERIZED COAL BURNERS 
Fuller Lehigh Co., New York. 
Peabody Engrg. Corp., N. Y. 
PULVERIZED COAL FEEDERS 
Fuller Lehigh Co., New York. 


PULVERIZED FUEL EQUIP- 
MENT es 


Combustion Engrg. Corp., N. Y. 

Foster Wheeler Corp., N. Y. 

Fuller Lehigh Co., New York. 

Kennedy-Van Saun Mfg. _s Eng. 
Carn New York. N 


PULVERIZERS, Coal and ‘leew 
stone, 


Fulle: uehigh Co., New York. 
Kennedy-Van Saun Mfg. & Eng. 
Corp., New York, N. Y. 
Northern Blower Co., Cleveland. 


New 


Henry, 


December 15, 1931 


PUMPS, Boiler Feed 

Allis-Chalmers Mfg. Oo., Mil- 
waukee, 

De Laval Steam Turbine Co., 
Trenton, 

Fairbanks, Morse & Co., Chicago. 

Foster Wheeler Corp., New York. 

Frederick Iron & Steel Co., 
Frederick, 

Manistee Iron Works Co., Man- 
istee, Mich, 

Moore — Turbine 
Wellsville, N 

Warren — Pump Co., Inc., 
Warren, Mass. 

Werthiuaton Pump & Machy. 
Corp., New York, 


PUMPS, Centrifugal 
Allis- Chalmers Mfg. Co., 
waukee, Wis. 
De Laval Steam Turbine Co., 
Trenton, N. 
Fairbanks, Morse & Co., Chicago. 
Foster Wheeier Corp., New York, 
Frederick Iron & Steel Co., 
Frederick, Md. 
Manistee Iron Works Co., Man- 
istee, Mich. 
Steam Turbine Corp., 
Wellsville, N. Y. 
Nash Engrg. Co., S. Norwalk. 
Warren Steam Pump Co., Ine., 
Warren, Mass. 
Worthington Pump & Mach. 
Corp., New York. 


PUMPS, Deep Well 
Fairbanks, Morse & Co., Chicago. 
Worthington Pump & Mach 
Corp., New York. 


PUMPS, Elevator and Fire, Gen- 
eral : 


Corp., 


Mil- 


Steam Turbine Co., 
Co., 


De Lava 
Trenton, 

Frederick Iron & Steel 
Frederick, 

Manistee Iron Works Co., Man- 
istee, Mich. 

Nash Engrg. Co., 8. Norwalk. 

Warren Steam Pump Co., Inc., 
Warren, Mass. 


PUMPS, Hydraulic Pressure 
Manistee Iron Works Co., Man- 
istee, Mich. 
Warren Steam Pump Co., Inc., 
Warren, Mass. 


PUMPS, Oil 
Frederick Iron & Steel Co. 
Frede~'ck, Md. 
Hammel Oil Burning Equip- 
meut Co., Inc., Providence, 
Warren Steam Pump Co., Inc., 
Warren, Mass. 


PUMPS, Power and Electric 
Fairbanks, Morse & Co., Chicago. 
Frederick Iron & Steel Co., 

Frederick, Md. 
Warren Steam Pump Co., Inc., 
Warren, Mass. 
Worthington Pump & Mach. 
Corp., New ay 


PUMPS, Pulverized Coa 
Fuller Lehigh Co., New York, 
PUMPS, ry 
Manistee Iron Works Co., Man- 
istee, Mich. 


PUMPS, Turbine 
Moore Steam Turbine 
Wellsville, N. Y- 
PUMPS, Vacuum 
Foster Wheeler Corp., New York. 
Manistee Iron Works Co., Man- 
istee, Mich. 
Nash Engrg. Co., 8S. Norwalk. 
Warren Steam Pump Co., Inc., 
Warren, Mass. 
PUMPS, Waterworks 
Fairbanks, Morse & Co., Chicago, 
Frederick + ogg " Steel Co., 
Frederick, M 
Manistee Iron Works Co., Man- 
_, Mich. 
Moore Steam Turbine Corp., 
Wellsville, N. Y. 
Warren Steam Pump Co., Inc., 
Ratna so 
PURIFIERS, r Feed 
Cochrane Bay Philadelphia. 
Hoppes Mfg. Co., Springfield, O. 
International Filter Co., Chicago. 
Permutit Co., New York. 
Scaife & Sons Co, Wm. B., 
Oakmont, ie 
PURIFIERS, Steai 
Centrifix Cara ‘Cleveland. 
International Filter Co., Chicago. 
Marley Co., Kansas City, Mo. 
PYROMETERS 
Bristol Co., Waterbury. 
_Brown Inst. Co., Phila., Pa. 
Republic Flow Meters Co., Chi- 
eago, Til. 
RECORDERS, Draft and Gravity 
Hays Corp., Michigan City, Ind. 
RECORDERS, Liquid Level 
Bristol Co., Waterbury. 
RECORDING INSTRUMENTS 
Bristol Co., Waterbury, 
Hays Corp., Michigan City, Ind, 
Simplex Valve & Meter OCo., 
Philadelphia, 


Corp., 
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Pat your 
finger on 


There’s the source of lower 
Diesel engine costs. Nothing is 
more important. The right use 
of the right oil invariably means 
fewer repairs, lower mainte- 
nance and freedom from the 
many operating troubles that 
always add so substantially to 
costs. 

Texaco Ursa Oils and Texaco 
Algol Oils are notable in this 
respect. They are manufac- 
tured with extreme care. Every 
step is under exact laboratory 
control and no deviation is 
permitted from absolute re- 


quirements of Texaco quality. 


The results are more com- . 


pletely effective protection 
against wear, elimination of 
power losses and a freedom 
from carbon that is remark- 
able for oils of corresponding 
viscosities. Texaco Ursa Oils 
and Texaco Algol Oils are out- 
standing for their low carbon 


residue content. 


Better engine work is as- 
sured. That is the point. And 
in addition to the excellent 
operating qualities of these 
oils, Texaco brings you the 
services of lubrication engi- 
neers equipped by special train- 
ing and experience to advise 
and co-operate with you on 
every question of Diesel engine 
lubrication. Write The Texas 


Company today. 


THE TEXAS COMPANY, 135 East 42nd Street, New York City 


TEXACO LUBRICANTS 





86 


REGULATORS, Damper 
Atlas Valve Co., Newark, N. J. 
Brown Inst. Co., Phila., > 
Engineer Co., New York, N 
Ruggles - Klingemann Mfg. ‘ca, 
Salem, Mass. 


REGULATORS, Fan Engine 
Atlas Valve Co., Newark, N. J. 

REGULATORS, Feed Water 
Atlas Vaive Co., Newark, N. J. 
Bailey Meter Co., Cleveland, 
Chaplin-Fulton Mfg. Co., Pitts- 

burgh. 
Ruggles-Klingemann Mfg. Co., 
Salem, Mass. 

Sarco Co., Inc., New York. 

Squires Co., C. E., Cleveland. 

Wright-Austin Co., Detroit, Mich. 


REGULATORS, Pressure 
Fisher Governor Co., Inc., Mar- 
shalltown, Ia, 
Ruggles- a Mfg. Co., 
Salem, 
Sarco Co., fas. | e9 New York, N. Y. 
Squires Co., C. E., Cleveland. 
REGULATORS, Temperature 
Atlas Valve Co., Newark, N. J. 
Bristol Co., Waterbury. 
Brown Inst. Co., Phila., Pa. 
eS Mfg. Co., 
Salem, 
Sarco Co., Ine, } New York, N. ¥ 
RUST PREVENTIVES 
Dearborn Chem, Co., Chicago. 
Wailes Dove-Hermiston Oorp., 
New York, N. Y. 
SCALE REMOVERS (Mechanical) 
General Specialty Co., Buffalo. 
<4 Mfg. Co., Springfield, 


e... cite, Pittsburgh. 

Pierce Co. B., Buffalo. 

Roto Co., The, Newark, N. J. 
SCALES, Coal 

Richardson Scale Co.. Clifton, 


SEPARATORS AND EXTRAC- 
TO team and Oil 
Centrifix Corp., Cleveland. 
Cochrane Corp., Philadelphia. 
Direct Separator Co., Syracuse. 
Hoppes Mfg. Co., Springfield, O. 
Marley Co., nsas City, Mo. 
National Pipe es Co., The, 


New Haven, 
Williams Valve Co, D . T.. Cin- 


cinnati. 
Wright-Austin Co., Detroit. Mich. 
SILENCERS 
_ Battery Co., 
SLUICING SYSTEMS, Ash 
Brady Conveyors Corp., Chicago. 
SODIUM ALUMINATE 
National Aluminate Corp., Chi- 
cago, Ill. 
SOOT BLOWERS 
Bayer Co., The, St. Louis, Mo. 
Diamond Power Spec. Corp., 
Detroit, Mich. 
SPRAY AIR WASHERS 
Badger & Sons, E. B., Boston, 
Mass. 
SPRAY OOOLING SYSTEMS, 
Towers and Nozzles 
B., Boston, 


Chicago, 


ae = Sons, E. 


Binks aM te. Co., Chicago. 
Marley Co., The, Kansas City, Mo. 
Schubert-Christy Corp., Affton. 


Mo. 
Yarnall-Waring Co., Phila. 


SPRAY PONDS 
Binks Mfg. Co.. Chicago. 


SPROCKET RIMS 
Babbitt Steam Specialty Co., 
New Bedford, Mass. 
STAIR TREAD, Anti-Slip 
Dravo-Doyle Co., Pittsburgh. 
Tri-Lok Co., Pittsburgh. 
STACKS, Metal 
Vogt Machine Co., Inc., Henry, 
Louisville. Ky. 
STEAM TRAPS 
Armstrong Machine Wks., Three 
Rivers, Mich. 
Bundy Steam Trap Co., Nashua, 
Cochrane Corp., Philadelphia. 
Fisher Governor Co., Inc., Mar- 
shalitown, Ia, 
Kaye & MacDonald, Inc., West 
Column Co., 


range,. N. 
Reliance Gauge 
Cleveland. 
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Sarco Company, Inc., New York. 
Squires Co., C. E., Seoegene. 


Williams Valve Co., D. T., Cin- 
cinnati. 
Wright-Austin Co.. Detroit, Mich. 
STOCKS 


AND DIES 
Toledo Pipe Threading Mach. 
Co., The, Toledo, O. 


STOKERS, Chain Grate 
Combustion Engrg. Corp., N. Y. 


> Fam Operated 
Flynn Emrich Co., Baltimore. 
Kelly ‘aa & Mach. Co., 
The, Goshen, Ind. 
Neemes Foundry, Inc., Troy, 


STOKERS, Mechanical 
American Eng’r’g Co., ——. 
Combustion Engrg. Corp., N. 
Detroit Stoker Co., Detroit, Mich. 
Flynn & Emrich Go., Baltimore. 
Neemes Foundry, Troy, 


STOKERS, Overfeed 
Detroit Stoker Co., Detroit, Mich. 
Flynn & Emrich Co., Baltimore. 
STOKERS, Underfeed 
American Eng’r’g — 


Combustion Engrg. . 
Detroit Stoker Co., Detroit, Mich, 
STRAINERS 
Elliott Co., Jeannette, Pa. 
Sarco Co., Inc., New York. 
Wright-Austin Co., Detroit. 


STRAINERS, Oil 

aa Oil Burning Equip- 
ent Oo., Inc., Providence, 

Sareo. ‘Co. Inc., New York. 


SUPERHEATERS, Steam 
Foster Wheeler Corp., N. Y. 
Marley Co., The Kansas City. 


‘Inc., 





ca 


mn 


LAAT 


TACHOMETERS 
Bristol Co., Waterbury. 
Brown Inst. Co., Phila., Pa. 


TANKS 
Scaife & Sons Co., Wm. 
Oakmont, Pa. 
Vogt Machine Co., Inc., Henry, 
Louisville. Ky. 
THERMOMETERS, Recording 
and Indicating 
Bristol Co., Waterbury. 
Brown Inst. Co., Phila., Pa. 
TRAPS, Boiler Return 
Bundy Steam Trap Co., Nashua, 
Morehead Mfg. Co., Detroit, 
Mich. 
TRAPS, Compressed Air 
Armstrong Machine Wks., Three 
Rivers, Mich 
Bundy Steam Trap Co., Nashua, 
Kaye & MacDonald, Inc., West 
Orange, N. J. 
TRAPS, Radiator 
Warren Webster & Co., Camden. 
TRAPS, Return 
Warren Webster & Co., Camden. 
TRAPS, Steam & Radiator 
Armstrong Machine Wks., Three 
Rivers, Mich. 
Bundy Steam Trap Co., Nashua, 
Kaye & re Inc., West 


Orange, N. 

Morehead Mfg. * Co., Detroit, 
Mich. 

Sarco Co., Inc., New York, 


Warren tg & Co., Camden. 
TRAPS, Vacu 
Armstrong Machine Wks., Three 
Rivers, Mich. 
Bundy Steam Trap Co., Nashua, 
Kaye & MacDonald, Inc., West 
Orange, N. J. 
Warren Webster & Co., Camden. 
TUBE CUTTERS 
Lagonda Mfg. Co., Springfield, O. 


TUT 


To Find the Manufacturers’ Advertisements 
of Products Listed Here, See Index Page 116 


TUBING, Condenser 
Foster-Wheeler Corp., New York 


TURBINES, Hydraulic 


Allis-Chalmers. Mfg. Co., Mil- 
waukee, Wis. 

De Laval Steam Turbine Co., 
Trenton, N. J. 

Smith Co., S. Morgan, York, Pa. 

TURBINES, Steam 
Allis-Chaimers Mfg. Co., Mil- 
Carling Turbine ewer Co., 


Worcester, Mas 
De Laval —. “Turbine Co., 
Trenton, N. J. 
Elliott Co., » senumett Pa. 
General Elec. Co., De cthesay. 
Moore Steam Turbine Co., 
Wellsville, N. Y. 


Terry Steam Turbine Co., Hart- 
ford, Conn. 
TURBO GENERATORS 
Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 
Carling Turbine Blower Co., 


Worcester, Mass. 
Elliott Co., Jeannette, Pa. 
General Elec. Co., Schenectady. 
Terry Steam Turbine Co., Hart- 


ford, Conn. 
UNIONS 
Atlas Valve Co., Newark, N. J. 
Dart Mfg. Co., E. M., Provi- 
dence, R. I 


VALVE DISCS 
Jenkins Bros, New York, N. Y. 
Metallo Gasket Co., New Bruns- 
wick, N. J. 
VALVES 
Atlas Valve Co., Newark, N. J. 
Kennedy Valve Mfg. Co., The, 
Elmira, N., 
Vogt Machine Co., Inc., Henry, 
Louisville. Ky. 


In 


TT 













AAT 





VALVES, Altitude 
Simplex Valve & Meter Co., 
Philadelphia, 
VALVES, Automatic Cut-Off 
Fisher Governor Co., Inc., Mar- 
shalltown, Ia. 


VALVES, Automatic Stop and 


ec! 
Ruggles-Klingemann Mfg. Co., 
Salem, Mass. 
VALVES, Blow-Off 
Homestead Valve Mfg. Co., 
Coraopolis, Pa. 
Jenkins Bros., New York, N.Y. 
Yarnall-Waring Co., Phila. 
VALVES, By-Pass 
Jenkins Bros., New York, N. Y. 
VALVES, Check 
Bundy Steam Trap Co., Nashua, 
Homestead Valve Mfg. Co., 
Coraopolis, Pa. 
Jenkins Bros., New York, N. Y. 
Kennedy Valve Mfg. Co., The, 


Elmira, N. Y. 
Williams Valve Co., D. T., Cin- 
cinnati, 
VALVES, Float 
Atlas Valve Co., Newark, N. J. 
Fisher Governor Co., Inc., Mar- 
shalltown, Ia. 
VALVES, Gate 
Jenkins Bros., New York, N. Y. 
—, tig gg Mfg. Co., The, 


mira, 

Vogt Machine Co. Inc., Henry, 
Louisville. 

wa O igaaa @o.,<D. T., Cin- 


cium: Globe 

Homestead Valve Mfg. Co., 
Coraopolis, Pa. 

Jenkins Bros., New York, N. Y. 

Kennedy Valve Mfg. Co. The, 
Elmi ae 4 

Vogt Machine Co., Inc., Henry, 
Louisville. Ky. 
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Wie Valve Co, D. T., Cin- 
nati. 
VALVES, Hydraulic 
Homestead aaare Mfg. Co., 
Coraopolis, P. 
Kennedy Valve Mfz. Co., The, 
Elmira, *. 


Vogt Machine Co., Inc., Henry, 
Louisville. Ky. | 
VALVES, Non-Keturn 
Elliott Co., Jeanette, Pa. 
Ruggles-Klingemann Mfg. Co., 
Salem, Mass. 
VALVES, Pump 
Fisher Governor Co., Inc, Mar- 
Jenkins Bros., New York, N. Y. 
VALVES, diator 
Jenkins Bros., New York, N. 
Kennedy Valve Mfg. Co., ‘one, 
Elmira, N. 
Sarco Co., Inc., New York. 
Williams Valve Co., D. T., Cin- 
cinnati. 


i | Reducing and Regulat- 


= 
Atlas Valve Co, Newark, N. J. 
Chaplin-Fulton Mfg. Co., Pitts- 


urgh, Pa. 
— Governor Co., Inc., Mar- 
alltown, Ia. 
Rusgles-Klingemann Mfg. Co., 


Squires Co., C. E., Cleveland, O. 


VALVES, Regrirding. 
dar Ba yg Valve Mfg. Co., 
Coraopolis, Pa. 
x Valve Mfg. Co., The, 
mira, A 
Williams Valve Co., D. nay Cin- 
cinnati 
VALVES, Relief 
Cochrane Corp., Philadelphia; 
Fisher Governor Co., Inc., Mar- 
shalltown, Ia. 
VALVES, Steel 
Kennedy Valve Mfg. Co., The, 
Elmira, Tey Y. 
VALVES, Sto 
Neasutena’” Valve 
Coraopolis, Pa. 
VENTILATING APPARATUS 
Badger & Sons, E. B., Boston, 
Mass. 
Burt Mfg. Co., The. Akron, O. 
WALKWAYS, Open Steel 
Dravo-Doyle Co., Pittsburgh. 
Tri-Lok Co., Pittsburgh. 
WASTE HEAT RECOVERY 
SYSTEMS 


Edge Moor Iron Co., Edge Moor. 
WATER BACKS, High & Low 


Pressure 
Foster Wheeler Corp., New York. 


WATER COLUMNS AND 
ALARMS 


a Gauge Column Co., 
he, Cleveland, O. 
Wright Austin Co. 
Yarnall-Waring Co., Phila. 
WATER COOLING EQUIPMENT 
Marley Co., The, Kansas City. 
Schubert-Christy Corp., Affton, 
oO. 
WATER GATES 
Smith Co., 8S. Morgan, York, Pa. 
WATER PURIFYING AND SOFT- 
ENING SYSTEMS 
Cochrane Corp., Philadelphia. 
Dearborn Chemical Co., Chicago. 
Elgin Softener Corp., Elgin, Ill. 
G om-Russell Co. 
International Filter Co., Chicago. 
National Aluminate Corp., Chi- 


cago, Ill. 
Permutit Co., New York. 
Scaife & Sons Co., Wm. B., 


Oakmont, Pa. 

G EQUIPMENT 

Burgess-Parr Co., Chicago, III. 

International Filter Co., Chicago. 

National Aluminite Corp., Chi- 
cago, oF 


Mfg. Co., 


Edge Moor Iron Co., Edge Moor. 

Fuller Lehigh Co., New York. 

Springfield Boiler Cc., 
field, Ill 


Spring- 


Richardson Scale Co.. Clifton, 
WEIGHING MACHINERY 


Ripherapon Scale Co.. Clifton, 
WELDED HEADERS 

Midwest Piping & Supply Co., 
St. Louis, Mo. 








Philadelphia 


KENNEDY VALVES 


FOR EVERY POWER PLANT vee 


Gate, globe, angle and check valves, in bronze, tron-body 
for a wide range of pressures. Malleable iron and brass or bronze screwed pipe fittings. Cast iron flanged 


The Kennedy Valve Mig. Co., Elmira, N. Y. 


and an. Send for catalog. 
York Chieago 
San Frenciece Seattle 


m-body bronze-mounted, all iron, steel and special material, and 


Cleveland A 
Los Angeles 


fittings 


tianta §=EI P. 
Salt Lake City 
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Nr 
pity 


F-M Fig. 5530 Bali 
Bearing Centrif- 


Motor. Pump may 
be purchased sepa- 
rately or as a unit 
with motor. Sizes 
from 1 to 8 inches. 














to pump users 


A remarkable line of side-suction pumps 
for belt drive or direct connection 


The Fairbanks-Morse Fig. 5520 and Fig. 5530 Ball Bearing Centrifugal 
Pumps are the most remarkable side-suction pumps ever developed. 

















Here is a line of low-priced, highly efficient pumps built of the finest 
materials and incorporating many unique features of design. These 
pumps offer more value per dollar than any heretofore presented to 
the trade. 


Compared detail for detail with any other side-suction pumps, the F-M 
Fig. 5520 and Fig. 5530 lines stand preeminent in the field of hydraulic 
design. They are of sturdy construction especially designed for gen- 
eral service and heavy duty. Sizes from one to eight inches with capac- 
ities from 25 to 2200 gallons per minute against heads up to 120 ft. 
The world-wide distribution and service facilities of Fairbanks-Morse 
are extremely important to users of F-M pumps. No matter where 
these pumps may be installed, the services of the organization stand 
back of them. Where motor-driven pumps are required, the purchaser 
is assured that with F-M Ball Bearing Motors the units will operate at 
high overall efficiency with freedom from mechanical troubles. Cen- 
tralized responsibility is a real protection to the pump user. 

FAIRBANKS, MORSE & CO. 

900 S. Wabash Ave., Chicago 

32 branches at your service throughout the United States 








Check These Features! 


Efficiencies as high as many double- 
suction pumps 


Unusual mechanical refinements includ- 
ing ball bearings 


= 


Maximum dependability with lowest 
maintenance costs 


vs 


Accessibility with simplicity of bly 





= 


Moderate in price because of volume 
production 
= 
Write for Bulletin No. 5020 covering this 


remarkable line of closed impeller ball 
bearing pumps 








FAIRBANKS-MORSE 
POWER . cy ee 


¢ 


motors 
WEIGHING EQUIP 











MENT 


5529—PA149.3 
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RATES FOR ADVERTISING 


IN THE SIGNBOARD SECTION 





CLASSIFIED RATES 


Advertisements published in the 
which come under the classifications of 
Wanted’—“Engineers Wanted”—“Salesmen 
cies”—"*Patent Attorneys”—etc., 
line. 


Signboard Section 
“Positions 
& Agen- 
are charged for by the 


The rate per line for 
one insertion is—50c 


The minimum advertisement accepted is four lines. 
Classified advertisements are all printed in the same 
style and sizes of type. No display type is used. Box 
numbers can be used. Replies are forwarded promptly. 





DISPLAY RATES 


The unit of space used for advertisements under the 
headings of “Equipment Wanted’—“Equipment for 
Sale’—‘Technical Books’—‘Professional Cards’”’—etc., 
is the column-inch which is one column (2% in.) wide 


and one inch deep. The basis rate is $5.50 for one 
column-inch in one issue. This basis rate decreases as 
larger space or more than one issue is used. 


Quotations will be sent promptly on request for any 
desired size of space or number of insertions. 


Display headings, bold-face or italic type and signature 
cuts are permissible in Display Advertisements. : 
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EQUIPMENT FOR SALE 


POSITIONS WANTED 








A.C. TURBINES 
1250 KVA G.E. Condensing, **1923 
780 KVA Wehse., Condensing, T994" r. 
625 KVA Wehse. (bleeder), ‘‘1920’ 
625 KVA Wehse. (5-40 Ib. b.p.), “1921” 
375 KVA G.E. (5-10 Ib. b.p.), 1921” 


A.C. UNITS 
780 KVA Burke—24x30 Erie Ball 4 v. 
750 KVA Wehse.—30x34 Ames Uniflow 
400 KVA G.E.—20x32 Nordberg Uniflow 
312 KVA G.E.—21x21 Skinner Uniflow 
150 KVA C.W.—18x30 Hardy Tynes Cor. 
150 KVA G.E.—14x16 Skinner Unifiow 


BOILERS (ASME) 
750 HP Sterling, 225 Ib., ‘*1926’’ 
737 HP (2) Edgemoor, 200 lb., ‘1927’ 
623 HP Erie City, 250 lIb., ‘*1927” 
514 HP (3) B&W, 225 lb., ‘*1925"’ 
404 HP (2) Springfield, 225 Ib., ‘‘1923” 
305 HP Heine, 200 lb., “*1929" 
230 HP Edgemoor, 210 Ib., *1923’’ 


Power Plant Equipment Co., Inc. 
39-41 Cortlandt St., New York City, N. Y. 

















POSITIONS WANTED 





FULLY EXPERIENCED Power Plant Engineer. 
Has held New Jersey license for 16 years. Famil- 
iar with boilers, engines, turbines, generator sets 
and electrical equipment, as well as auxiliary 
equipment such as compressors, pumps, etc. Will 
go anywhere an opportunity presents itself. Please 
write to me, Box 1130, c/o Power Plant Engineer- 
ing, 53 W. Jackson Blvd., Chicago, Ill. 





MECHANICAL OR ELECTRICAL ENGINEER, 
University graduate, 38, married; broad experi- 
ence with central station and industrial plants. 
Experience includes plant surveys for power and 
heat, recommendations for improvements, esti- 
mating cost and savings; complete design of power 
plants, supervision of construction, operation and 
maintenance. Box 1127, c/o Power Plant Engi- 
neering, 53 W. Jackson ’Bivd., Chicago, Ill. 





INSTRUMENT MAN aavailable. Experienced 
in combustion work. Engineering degree from 
Michigan State College. Can furnish references 
from large utility company. Fully capable of 
taking responsibility of instrument maintenance 
or combustion efficiency. Please write to Box 
1124, c/o Power Plant Engineering, 53 W. 
Jackson Blvd., Chicago, Ill. 





MECHANICAL ENGINEER: B. S. and M. E. 
degrees. Refrigerating, hydro, and testing expe- 
rience. Formerly in responsible charge of the 
piping design of large steam central stations. 

esires position with utility, industrial or sales 
organization. Please write to Box 1123, c/o 


Power Plant Engineering, 53 W. Jackson Bivd., 
Chicago, IIl. 





HERE IS A MAN who during his fifteen years 
of power plant and engineering experience has 
kept an open and inquiring mind and has learned 
thoroughly both the theory and operation of all 
branches of power plant practice. He is thor- 
oughly competent to handle refrigeration equip- 
ment, switchboard and electrical apparatus, as 
well as the regular engine and boiler room ma- 
chinery. He is not tied down in any way and is 
eager to take up work in any part of North or 
South America. Any company seeking an engi- 
neer would do well to investigate this man. Write 
to Box 1133, c/o Power Plant Engineering, 53 W. 
Jackson Blvd., Chicago, II. 


EXPERIENCED ENGINEER available. Plant 
engineer or assistant. 27 years old, single. 2 years 
experience in electrical maintenance, plumbing 
and heating. Also 2 years in manufacturing 
planning. Executive ability. New England or 
New York location preferred. Please write to 
Box 1128, c/o Power Plant Engineering, 53 W. 
Jackson Blvd., Chicago, Ill. 


YOUNG MAN with excellent training in the 
special problems of the small .plant wants a 
position with a live industrial power plant. 26 
yrs. of age, married. Location and salary sec- 
ondary to opportunity. Five yrs. experience. 
Graduated from Mechanical course, International 
Correspondence Schools. Ready to tackle your 
problems with enthusiasm and punch. Please 
amg’ * Box 1121, c/o Power Plant Engineer- 
ing, 53 W. Jackson Blvd., Chicago, Ill. 














SALESMEN AND AGENCIES 


BALTIMORE & WASHINGTON representa- 
tive available. Sales engineer with twelve years 
of contact invites correspondence with reliable 
manufacturers who desire competent representa- 
tion in these territories. Please reply to Box 
1132, c/o Power Plant Engineering, 53 West 
Jackson Blvd., Chicago, Ill. 


WANTED: SALES MANAGER. Old estab- 
lished concern building power plant equipment 
has a position open for a good, live, Sales Man- 
ager. Advise in application, age, residence and 
salary expected. This is a = position for the 
right party. Box 1131, c/o Power Plant Engi- 
neering, 53 W. Jackson Blvd., Chicago, II. 


WHY PAY OVERHEAD and expenses for New 
York office when this reputable concern with 
complete organization, with twenty-three years 
experience in this territory will represent you 
efficiently, if your product is high grade? Write 
to us through Box 1129, c/o Power Plant Engi- 
neering, 53 West Jackson Blvd., Chicago, Ill. 

















PATENT ATTORNEYS 


PATENTS—Booklet free. Highest references. 
Best results. Promptness assured. Send draw- 
ing or model. WATSON E. COLEMAN, Reg- 
ee — Lawyer, 724 9th Street, Washing- 
ton, D. C. 





TECHNICAL BOOKS 











gin 
Machinists, 

and engineer students. 
Eight valuable, up-to- 
date Guides treating on 
the & theo and practice 


allite branches, en 


COMPLETE HOME STUDY COURSE 
AND REFERENCE LIBRARY 


8 pocket numbers with Ready Reference 
Index.8754 pages. 4750illustrations. Easy 
toread. Highly endorsed. A good hel in 

socertn Engineer’s License. Price 
terms, $1 per month. Free Trial. 
SPORMEATE OE — In A Handy Form. 
Answers to Your Questions and Problems. 
Eaciae Principles. Valve Setting, 
Engine rinciples, Valv > 
Pumps,Corliss En Engines, 

Pumping Saas, © 

Locomotives, Mari: ~ Engines, 5 urbine 
Engines, Gas Engines, Oil Engines, In- 
Sontere mg on te — St none, 

u onomy, Bo’ ~ onstruction, Fir- 
‘s, Stokers, Boiler Repairs, 





e alculations. 
SHIPPED FREE 
Not a cent to pay until you see the books, ie 

obligation to buy unless you are satisfied. Fi 
in coupon in pencil, Send now—toda ce this 
stan li Engineers and Mechanics. 
| es © © 8 of 
65W.23 


AUD LS ENG 
AND MECHANICS SUE & 
numbers, $12 
If satisfactor 
in 7 days, then $1 mon 


Name... 





EXAMINATION 





re yj ies poo you $i 
ly until $12 is paid. 


Pe eee eee ee eseeeeseseseseesseeseesesee®s 





Occupation.... 
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Sill. 


A Good Idea for 


Power Plants 


The successful operation of expensive power 
plant equipment depends to a large extent 
upon the satisfactory performance of the 


piping system. Because PITTSBURGH PIPING 
& EQUIPMENT COMPANY maintains accuracy, 
strength and reliability are important factors in the 


efficient operation of Power Plants, it’s a good idea 
to specify . . . PITTSBURGH PIPING. 


Pittsburgh Piping & Equipment Company 
43rd Street & A. V. R. R. Pittsburgh, Pa. 
Branch offices in principal cities 
The photograph shows boiler piping in The Bremo Station of 

the Virginia Public Service Company, Bremo Bluff, Va. 
signed and constructed by the Electric Management & Engineer- 
ing Corporation of New York. 
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“TOLEDO” No. 1-2-4 “TOLEDO’ 
1" to 4" PIPE MACHINE 
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ANNOUNCING! 


€ | another outstanding 
in the design of 


AN IMPROVED CORRUGATION 


A STRONGER, MORE DURABLE METAL 


Familiar Features of the 
Badger Self-Equalizing 
Expansion Joints 


no packing used, hence 
no maintenance 
compactness and ease 
of installation 
monel metal sleeve for 
superheated steam 
choice of welding or 
flanged ends 


Send for this illustrated bulletin. 
It tells in detail all about the new 
principle of Directed Flexing now 
embodied in ail Badger Self- 
Equalizing Expansion Joints. 
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improvement by BADGER 


expansion joints... 


DIRECTED FLEXING 


of the compensating member 


$e) HE secret of being able to flex a piece of sheet metal interminably is in 
completely distributing the stresses. Keep these stresses from concentrating 
in one or more spots and the life of the metal is greatly prolonged. 


This is the action and result brought about by the new design of corrugation 
and equalizing ring for the Badger Expansion Joint. Each corrugation is entire- 
ly curved and during flexing remains curved. There are no places where 
stresses can localize. The movement is undulating throughout. ‘‘Directed 
Flexing” expresses the whole action precisely. Longer life is the result. 


ee And with the development of this new corrugation came the application of a 
new metal, Everdur, which has all the advantages of copper and in addition 
is stronger, more d arable and more resilient. These properties make it possible 
to meet higher pressures and to take care of more expansion and contraction. 


This important improvement—the latest of several brought out by Badger 
engineers— means still lower maintenance costs for those equipping steam , 
lines with expansion joints. As with all Badger Joints, there is no servicing. 


Write to the nearest Badger office for descriptive folder and for prices and 


deliveries. 
BRANCHES 
Atlanta, Georgia, 140 Edgewood Ave. 


E. B. BADGER & SONS COMPANY “iting ©) owns 


Chicago, Ill., 2831 South Parkway 
Cincinnati, Ohio, Union Trust Bldg. 
71 PITTS STREET, BOSTON, MASS. Cleveland, Ohio, Guardian Building 
$ ’ Detroit, Mich., 402 Ford Building 
Houston, Tex., 1308 Sec. Nat. Bk. Bldg. 
Indianapolis, Ind., 823 Occidental Bldg. 
Kansas City, Mo., 1336 Oak Street 
Los Angeles, Cal., 517 Hollingsworth . 
Building 
Sieeanaalie Minn., 732 Build. Exch. 
Montreal, Que., Can., Cement Bldg. 
New Orleans, La., 419 Maritime Bldg. 
New York City, 271 Madison Ave. 
Sa ye Pa., 1500 Walnut St. 
oom 


4 Pittsburgh, Pa.., Union Trust Bldg. 
q Salt Lake City, Utah, Kearns Bldg. 
> |  ¢ rae San enihen Cal., Sharon Bldg. 

—N Joo’ Seattle, Wash., Smith Tower 


St. Louis, Mo., 3605 Laclede Avenue 
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Padlocked Minds 


have no use fora 
Business Papert... 


T’S not so much what you read that counts, as 
what you read it for. 


Reading to pass the time away is one thing— 
reading to get ideas for improving your business is 
another. 


Men completely satisfied with what they have— 
insensible to progress—oblivious to change—these 
read (when they read) for entertainment only. 


But men whose minds are open to better meth- 
ods, men whose minds are eager for news of new 
plans and new practices—these are the men who 
read the pages of their business papers. 


In any industry ... trade ... profession, these 
are the men who count. And just as they are 
attracted to a publication by the practical, helpful 
character of its editorial content, so, in the same 
open-minded mood, they read its advertising pages. 


Aly }o- 


Tuts SYMBOL identifies an ABP paper... It 
stands for honest, known, paid circulation; 
straightforward business methods, and edi- 
torial standards that insure reader interest... 
These are the factors that make a valuable 
advertising medium. 


THIS PUBLICATION IS A MEMBER OF 


THE ASSOCIATED BUSINESS PAPERS, INC. 
TWO - NINETY - FIVE MADISON AVENUE, ~ NEW YORK CITY 
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An Ideal Hook-up d Ou b l e 
for Blow-off , 
Service 


Reversible, regrindable, and re- 
newable seat and disc in the 
Hovalco assures long continu- 


ous service. This combination 
will outlast the life of the 
belter. 





safety 


service with 











The complete line of Williams valves answers the 
demand for uninterrupted service in the modern 
power plant. Write for descriptive literature or 
order a sample from your dealer. 


THE D. T. WILLIAMS VALVE COMPANY 
CINCINNATI, OHIO 














fis. 326 Jenkins “Certified” Standard 
Iron Body Gate Valve for 125 Ibs. 
steam or 290 Ibs. oil, water, gas work- 


ing pressure. JENKINS BROS., 80 : ODAY’S pipe lines—with 


bang + St. Raed yore N. 3° Atlan- 
enth St, Philadeiphia, | “Wash. higher temperatures and pres- 


enth St., Philadelphia, Ba; 646 Wash- 
wet game Acosta spe J ENKING sures—emphasize anew the im- 
BROS., Ltd., Montreal, Can.; London, 
England. portant service advantages of 
. Dart Unions. . . . Corrosion- 
J ery} kins proof bronze-to-bronze seats, 

BRONZE IRON STEEL heavy malleable construction 

VALVES that endures repeated pipe line 

sicothsean — strains without leakage, and 
perfect pipe threads, all tell 
why Dart Unions are able to 
give double safety and double 
service. ... Try asample Dart 
Union free in your plant. Write 
today for booklet describing 


complete Dart Line. 


E. M. DART MFG. CO. 


Providence, R. I. 


Sales Agents: The Fairbanks Company, New York, 
and at all branches 











MIDWEST 
PIPING SERVICE 
. NATION-WID 
OS 


Sly 


ss M3 
ys i SEES? 
Ve ~_ 


ue tee 
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AZ 
& HOUSTON, 
fat, LO 
Nhe PLANT =X 


Canadian Factory: Dart Union Company, Ltd., 
Toronto (2), Canada 








MODERN PIPE FABRICATION 
0 ( Hy! 
MIDWEST PIPING & SUPPLY CO.<Inc. 
Main Office: St. Louis 
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p - v fal D, 


The 


Mote en OGt Method of 


Welding PressureVessels 


For twenty years the Henry Vogt Machine Company has 
been fabricating their own products by fusion welding, out of 
which has come a wealth of experience in producing quality 
welds. Asa result the Vogt welding-plant of today, with its 
personnel and equipment, offers HOMOWELD, for the fusion 
welding of pressure vessels. 

_ The HOMOWELD is a metallurgically complete union, free 
from all harmful defects such as nitride needles, porosity, 
cracks, slag inclusions, incomplete fusion, segregations, or 


other flaws. Special equipment and a skilled 


welding technique with constant su- 


The HOMOWELD Bulletin W-1 pervision during fabrication assures 
is now being distributed. If you . oqe 

have not received your copy, maximum strength and serviceability 
ask for it. of any HOMOWELDED boiler drum or 


pressure vessel constructed for the re- 
finery, chemical, or power field. 

We fabricate vessels for every 
pressure and temperature in any size 
or shape within transportation limits. 
Such products are fully insurable and - 
comply with all requirements of the 
A. S. M. E. code for fusion welding. 


HENRY VOGT 


LOUISVILLE, 
Branch Offices; New York Chicago 


Manufacturers of: Oil Refinery Equipment, Drop Forged Steel 
ak Machinery, 
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Cmper: : 
4 oe and UDifor 
a: e V SMarantee 


’ 


Ns. 
Proper. o* 












The above illustrated page of Bulletin 
W-1 gives some idea of its contents. 
New equipment for producing in quantity while controlling the high 
quality of the Vogt HOMOWELD is shown and described in detail. 


MACHINE CO. 


INCORPORATED 


KENTUCKY 
Cleveland Dallas Philadelphia 


Valves and Fittings, Water Tube Boilers, Ice Making and Refrigerating 
Heat Exchangers, 
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You can change your brand 
of tobacco ... But yOu can t 
take chances with your pumps 


abla iF you could change pumps as easily 

i as you change brands of cigar- 
ettes, you could afford to experi- 
ment . . . but you can't. Once a 
pump is installed, it stays in serv- 
ice for a good many years. You've 
got to be right from the start. 








You don't take chances when you 
specify Warren pumps. Warren en- 
gineers assume all the responsibility. 
A Warren 4” five stage boiler feed pump for working against 500 pounds They see to it that every pump fills 

eit your requirements — that every in- 
stallation operates to your advan- 
tage. 





UY 


Y 


Steam Pump <W 
Company Inc. 










Massachusetts 


AGENCIES IN ALL PRINCIPAL CITIES 4940 
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Good Appearance! 


an Allis-Chalmers Mark 
of Quality Performance 








imate: Centrifugal Pumping Units 
have a fine substantial appearance and it is 





Centrifugal Pumps 


The Allis-Chalmers line a reasonable assumption that they will perform 
ap high head sngl as well as they look. When fine appearance and 


stage pumps of A sia substantial construction are backed up by nearly 

arge, multi-stage : r as : 

4 for working pres- fifty years experience building Centrifugal 

“sure up to 1500 pounds, 

hig » efficiency paper 
d pi 









Pumps, purchasers can have confidence in these 








pumps for their requirements. A trial, however, 


ALLIS: CHALMERS 


——— Allis-Chalmers Manufacturing Company, Milwaukee 
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Three Reasons Why 


| Serre design—simplicity of construction 
—rigid economy of operation—these are three 
important reasons why careful buyers through- 
out the country choose Marley cooling equipment. 


These advantages—and others as well—characterize 
all Marley cooling towers and ponds and are the 
outstanding reasons why Marley patented spray 
nozzles now lead the field in sales. 


If you need new cooling equipment or plan to im- 
rove the old, it will md you to investigate the 
arley line. Write today for full information on 
Spray Nozzles—Spray Ponds—Spray Towers 

Spray Deck Towers—Forced Draft Towers 
and all accessories 


THE MARLEY COMPANY 
1737 Walnut Kansas City, Mo. 


MARLEY 


EQUIPMENT 








today for your copy of this 
new 36-page Binks catalog. 
It contains latest tables and 
charts—is a complete and val- 
uable handbook on water cool- 
ing methods. Mailed free on 
request. Get yours at once. 


Binks Manufacturing Co. 


3107 Carroll Ave., Chicago 








Schubert - Christy Cooling Towers 
DURABLE—RELIABLE—EFFICIENT 


Built in Atmospheric, 
Forced, Combination and 
Induced Draft Types. 
Installation at right, 
Forced Draft Tower ati’ 
University of Nebraska.” ¥ 


Write for bulletins to 
Schubert - Christy 
Corporation, Box No. 
67, Affton, Missouri. 


Are you waiting for 


someone to break 

his neck before you 

put Babbitt Rims 

on your overhead % 

valves? 

Don’t Wait! It’s Bound to 
Happen If You Do! 


Don’t Delay! Buy 
Now! Safety First! 


Babbitt Steam Specialty 
.» Inc. 
55 S. Water St. 
New Bedford, Mass. 











MANISTEE 


—the name of the pumps that 
are making unusually fine per- 
formance records in America’s 
leading industrial plants. 


Manistee Iron Works Co. 


Chemical Evaporators—Air Pumps—Centrifugal Pumps 
Manistee, Mich., U. S. A. Box “a” 


Send for your copy 








The best thing of All! 


There are many factors of importance to machinery 
buyers—design, efficiency, low maintenance, etc. But 
the best of them all is without a doubt, dependability. 


And, come to think of it, dependability in a pump includes 
virtually all the other important factors . . . Frederick pumps do 
give uninterrupted service, which is the reason for the long list 
of Frederick users. But they a‘so take less power, and lower main- 
tenance costs. WRITE US FOR LIST OF USERS AND BULLETINS. 











The Last Word in Power Delivery 




















_ Two spur-gears, one on each 
~ shaft-end, are completely and — 
continuously meshed with the _ 
internal gears 
of a floating 









































IRECT DRIVE is effective and economical—because 
it is the simplest. With units ina straight line (through 
reducing gears when needed) your power has the shortest 
distance to travel. Machines operate as close to full effi- 
ciency as is mechanically possible. And to accomplish this, 
| ‘thousands of engineers have standardized on Fast’s Self- 
po Saale big Pump at Hooker Ele.  ‘ligning Coupling as the most dependable method of con- 
trochemical Company, Tacoma, Washington. necting driving and driven units. This simple combination 
lasts the longest, with a minimum of attention, and costs 
less to operate. 








No belts or chains to wear out or need attention or re- 
placement. No vibration. No noise. No danger. Direct drive 
means a steady delivery of maximum power—and with 
Fast’s Couplings it means efficient, unfailing performance! 

Rear’s Coupling lnctalisdiow 40 Glnanie Pesca 100% Trouble-Proof! By the elimination of all flexible 
‘Products Company, Port Angeles, Washington. and perishable materials this simple coupling design has 
established a nev era in coupling practice. ........ 
On the next page read HOW Fast’s principle operates. 


FAST’S COUPLING 
- wee Self- Aligning 
res Ceidauge, Belgien Cong dice” «=NO FLEXIBLE MATERIALS 





Coupling Replacements Banished 


-- 0 Flexible Pins or Springs 
-- 20 Perishable Felt Washers 


FAST’S MECHANICAL FLEXIBILITY 


HE diagrams tell the story. Instead of depending 

upon flexible materials for flexibility, all forms of 
shaft misalignment are compensated for between the 
lubricated faces of the gear teeth. 

And better still, Fast’s Coupling is “double-engage- 
ment.” Misalignment is divided between two sets of 
gear teeth, the center sleeve taking a neutral position. 
Only by “double engagement” can all forms of mis- 
alignment be taken care of without damaging stresses 
and crank-action in the connected shafts and bearings. 


PERMANENTLY DUST PROOF 


Oil carries the load between the gear teeth, due to 

capillary and centrifugal action produced in rotation. 

Ranggeeted And this oil is permanently clean and free from moist- 

Diagrams ure, dust, and grit. All-metal bearing rings seal the 

sleeve. No washers, no makeshifts. Permanent and def- 

inite seal makes Fast’s Coupling (when oiled like any 

other equipment) last as long as connected machines. 

Fill in and mail the coupon below. It will bring 

you the new bound catalog of Fast’s Self-Aligning 
Couplings and their application to your problem. 


«+... DIRECT DRIVE through a Fast’s 
Coupling is the simplest means of transmitting 
power from a motor to a driven unit. 


























pa. Metal 


ese s " fm ; a Y A J RB 
Driving and driven shafts o eee Wi . All Metal 
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meshing with the internal 











gears of a floating sleeve— 2 3 = 
sleeve takes neutral posi- ~F — | Two bubs carry generated 


tion—misalignment taken 


Self- Aligning 
COUPLINGS 


NO FLEXIBLE MATERIALS 











THE BARTLETT HAYWARD CO. 
242 Scott Street » « Baltimore, Md. 


Send me free bound copy of Fast’s Self Aligning 
Coupling Catalog showing varieties of designs and 
installations, and containing valuable data on coup- 
ling installation. 
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It’s Important that You Have this Bulletin in Your Files 


UST off the press is this complete treatise on Carbofrax 
Brick in Boiler Furnaces. 
Between its covers you will find a wealth of practical informa- 
tion on the use of high refractory brick—detailed illustrations 
and descriptions of various types of installations—data on the 
construction and performance of the newest types of air-cooled 
and water-cooled walls. In other words, this is indeed an im- nee. 
THE CARBORUNDUM HOUR 


portant work on the subject of efficient boiler furnace linings. Coane 
SATURDAY NIGHTS 
Your Copy Awaits You . . . 9.00 E.S.T. 


THE CARBORUNDUM COMPANY 


(Refractory Division ) Please send copy of bulletin 


“‘Carbofrax in Boiler Furnaces.” 
PERTH AMBOY, NEW JERSEY 


Christy Firebrick Company, St. Louis, Kansas City, New Orleans, Houston Denver Fireclay Co., El Paso, Texas 
Pacific Abrasive Supply Co., Los Angeles, San Francisco, Seattle 
Harrison & Company, Salt Lake City, Utah Williams and Wilson, Ltd., Montreal—Toronto, Canada 














( AND 8 IAX ARE TRADE MARKS OF THE CARBORUNDUM COMPANY) 
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h eget or 


_ oe average tonnage 

of fly ash and stone dust 
exhausted by this stack 
is 52 tons per 24-hour 
day. Pulverized coal is 
being used as a fuel. 

A “Norblo” continu- 
ous operating Air Filter 
System being erected 
to eliminate smoke from 
Stone Dryer Stack, is 
shown. 

Experience enables 
. “Norblo” to recommend 
‘proper equipment to 
solve your problems on 
fumes, fly ash, coal 
dust from Grinding De- 
partments, Coal Dry- 
ers, etc. 


THE NORTHERN BLOWER CO. 
W. 65 & Barberton Ave. Cleveland, Ohio 





EISEN-HEISS 


a chemical -black enamel applied by brush or spray 
(same as paint). 


Prevents and stops Corrosion, Resists Heat, Acids, Acid 
Fumes; Not Affected by Condensation. 


— Engineer Will Appreciate ‘The Use of “Eisen- 
eiss.” 


=>SEND FOR FREE DEMONSTRATING SAMPLES 


THE MASTER MECHANICS CO. 
Creators & pesca 


Chemical Finishes, Acid & Waterproof Products 
2097 Columbus Rd., Cleveland, Ohio 








Paint the Power Plant 
Outside - Inside 


UMASTIC 


SOLUTION 


For stacks, breechings, boiler fron 
fans, cooling towers, etc. Heat rages ny Se oe 


quick 
WAILES ee a CORPORATION 
1 Battery Place, New York 


Philadelphia Clevshend Chicago Tulsa San Francisco 
Los Angeles. Agents Principal Cities. 

















ELECTRICITY 


—-WHAT IT IS AND 
HOW IT ACTS 


By ANDREW W. KRAMER 


A new and highly stimulating book for the 
electrical engineer, the student of electricity 
and all engineers who are interested in learn- 
ing more about this fascinating subject. 


This is not an elementary study of electrical 
engineering. It is not concerned with the solu- 
tion of practical electrical problems nor is any 
attempt made to deal with the constructional 
features of electrical equipment. It is a work 
which deals with the fundamental principles 
which underlie the laws upon which electrical 
engineering is based. 


The Price Is $2 per Copy 


TECHNICAL PUBLISHING COMPANY 
53 West Jackson Blvd., Chicago, Illinois 


Steam Turbine 
Volume Blowers 
Stoker Fans 


Pressure Blowers * Turbo Blowers 


Carling Turbine Blower Co. 
Worcester, Mass. 














Continuous 
Open Steel Flooring 





and Irving Safsteps 
Write for Engineering Data Sheet No. 138-15. 


Irving Iron Works Company 
Long Island City - New York 


Canadian Linennees Egg Iron Works, Ltd., 
ntario 
Canada—British ee... Bstler Brothers, South Molton 
Road, London, B. 16, Bngland 
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Hammel Oil Burning System 
Includes the improved HOBECO burner which 
perfectly atomizes the heavy oils even when 
much colder than can be successfully used by 
less efficient burners. 
The flame is as soft as burning gas. For unsur- 
passed results use the HOBECO chromium 
finished burner. 

HAMMEL OIL BURNING EQUIPMENT COMPANY 


Incorporated since 1916 
Providence, R. I. 
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BURNERS 
fer 
Oil — Pulverized Coal — Gas 


PEABODY 


Our bulletin 601 contains valuable information. Send for it. 


Peabody Engineering Corporation 
295 Madison Ave. New York 














You buy results 


The Kelly Foundry & Machine Co. 
617 Ninth St., Goshen, Ind. 








JETVEYOR ‘It suctions the ash to 
easily etidllinn the point of discharge, 


prevents packing or 
Clinkers and freezing, ends blasting 
Fine Ash 


action of ash, cuts 

maintenance costs. 
Write today’ for 
illustrated book- 
let on this easier, 
cheaper method of 
ash removal. 


The Brady Conveyors Corporation 
20 W. Jackson Bivd., Chicago, Ill. 


For Fast, Low Cost 
Coal Unloading 


The construction of Wellman Re- 
volving Car Dumpers is rugged 
and simple—and permits the use 
of modern weighing and convey- 
ing equipment. 


Write for our NEW 
12-page 


THe WELLMAN ENGINEERING Go. 
CLEVELAND. OHIO 











AMERICAN 
Chimneys 


Meeting modern high over-rating require- Radial Brick 
ments and other special problems, American Chimneys 
Chimneys serve in plants in all parts of the Coe Brick 


world. Internationally known for boiler set- =) nental Chim- 


tings, linings for steel stacks, repairs and neys 
extension of chimneys. Write for catalogue. Linings for Steel 
No charge or obligation for preliminary Stacks 
sketches and. estimates. Boiler Settings 
tend Chimneys 


AMERICAN CHIMNEY CORP. we aiso install, 


and 


147 Fourth Avenue, New York, N. Y. pair ‘Lightning 


Boston Cleveland Philadelphia Detroit Chicago 


We repair and ex- 








(Enco Baffle Walls) 


for Horizontal Water Tube Boilers 





q “ae Cross Baffles) 


for Vertical Water Tube Boilers 


. bollers, 
The Engineer Company, 17 Battery Pl., New York 
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These three modern steam generators in an industrial plant assure an unin- 

terrupted supply of steam at low cost. They operate at a normal rating of 

200%, at which the flue gas temperature is only 359 deg. F. The simplicity 
of the equipment is shown by the drawing on the opposite page. 


AIR PREHEATERS CONDENSERS 


ECONOMIZERS STEAM GENERATORS 
COOLING TOWERS EVAPORATORS ‘ 
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FEED WATER HEATERS SUPERHEATERS : ; 
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SIMPLICITY of design of the three 
steam generators shown has been 
combined with 


PRECISION in workmanship to Water Back 
make this installation outstanding 
in performance. 











SUPERVISION and attention re- 
quired by operating engineers is 
reduced to the minimum. 














CONTINUITY of service is assured 
by reducing refractory and clinker 
troubles through the use of water- 
backs. 








Arrangement of the steam generators 


EFFICIENCY is increased by the shown on the opposite page. The 


Foster Wheeler equipment includes 


application of a sectional plate type 515 hp. boilers, extended surface sup- 
erheaters, 4000 sq. ft. plate type air 


air preheater. heaters and water-cooled bridge walls. 


FOSTER WHEELER CORPORATION 


165 Broadway, New York, N. Y. 


Branches in Principal Cities 


Foreign Associates— 
Foster Wheeler Limited, London, England. 
Societe Anonyme Foster Wheeler; Paris, France. 
Foster Wheeler Limited ; Toronto-Montreal, Canada 





GASOLINE RECOVERY SYSTEMS: 


HEAT EXCHANGE EQUIPMENT 
OIL REFINING EQUIPMENT 
WASTE HEAT BOILERS 
WATER COOLED FURNACES 
PULVERIZED FUEL SYSTEMS 
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Among the many leaders in the Paper Industry who 
are finding it a wise and economical practice to 
protect their boiler-room equipment with the pro- 
tective coating, APEXIOR, are —C. H. Dexter & 
Sons, Inc., Continental-Diamond Fibre Co., Great 
Northern Paper Co., Pejepscot Paper Co., Eastern 
Manufacturing Co., Fitchburg Paper Co., Dennison 
Manufacturing Co., Kalamazoo Vegetable Parchment 
Co., International Paper Co., Kieckhefer Container 
Co., Union Mills Paper Manufacturing Co. and 
Gilman Paper Company. 


In the boiler rooms of any industry, APEXIOR 
prevents deterioration of the internal surfaces 
of boiler drums, tubes, economizers, turbines, which 
are exposed to contact with hot water and steam. 

APEXIOR, properly applied with a brush, is a 
thin, smooth coating unaffected by temperatures, 
ratings or pressure, which forms an impenetrable 
barrier against rusting of exposed steel and at the 
same time positively does not retard passage of heat. 

Write for complete information, or ask to see 
one of our field engineers. 








— APEXIOR | 


THE DAMPNEY COMPANY 
OF AMERICA 


Hyde Park, Boston, Massachusetts 
Sales Offices in Principal Cities 





“PROVED PROTECTION FOR INTERNAL BOILER SURFACES 





ONE OF THE SERIES “APEXIOR IN ALL INDUSTRIES” 
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e UNIT RESPONSIBILITY e 
STEAM GENERATING PLANTS 


AS MANUFACTURERS OF HIGH GRADE 
BOILERS & WATER WALLS —WE ARE 
PREPARED TO FURNISH AND ACCEPT 
COMPLETE RESPONSIBILITY ON— 
COMPLETE UNIT INSTALLATIONS 


THE PURCHASER MAY MAKE 
HIS OWN SELECTION OF ALL 
AUXILIARY EQUIPMENT 





SPRINGFIELD BOILERS 
and WATER WALLS 


Sectional 


All Steel 
ALL SIZES — ALL PRESSURES 


| SPRINGFIELD BOILER CO. 
SPRINGFIELD, ILLINOIS | 


Offices: CHICAGO MINNEAPOLIS BOSTON 
* KANSAS CITY NEW YORK — CINCINNATI 
PITTSBURGH RICHMOND 
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CONTROLLED 


—A Feature of 
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By-pass damper 


—<. 
= and adjusting rod. 
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Advantages 


























1 Compact arrangement of heat- 
ing surfaces and combustion cham- Ik 

































































ber. 



































| Ui LIN rheater Xx 
2 No water-wall headers, riser Hi “4 
pipes or downcomers exterior to | as 
casing. | : Su pi 
HL perheater 
3 Air- and dust-tight casing con- Convection coated Damper i Access |: 


struction, hence maximum effi- | Bank ||| Top Furace || Poors HI 
ciency and minimum fan power for Plate Type ie | | ‘|'):| Screen Tubes | 


a given outlet temperature of flue Air 
gases. Preheater 




















4 Tangential system of firing i 
produces intense turbulence with 
rapid and complete combustion. t 


S High rate of heat absorption 
due to bare-tube furnace and tur- 
bulence of gases. 
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6 Low loss of heat by radiation eet HRN GHATTTT CUTE 
due to compactness and consequent | if 
minimum of exterior radiation sur- miles, D 
face. 





















































































































































tube furnace with a maximum 
quantity of contained water and 
high rate of circulation. 











7 Completely water-cooled bare- rey " 


8 No furnace brick work, hence 


no brick work maintenance. : 
Side Wall 
9 Controlled superheat steam Sluicing Feeder Tubes 


temperature by use of by-pass Ash Hopper 
damper. 


10 Quick delivery and erection 
. due to standardized design. 
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SUPERHEAT TEMPERATURE 


Combustion Steam Generator 


A unique feature of the Combustion Steam Generator is— 
the control of the superheat steam temperature to the 


desired degree. 


The means afforded for superheat steam temperature con- 
trol is a by-pass damper which can be adjusted so that only 
so much of the gas as is necessary to secure the desired 
superheat temperature is permitted to flow through the 
superheater, the balance being diverted directly into the 
convection bank. This feature affords relief from the long- 
experienced difficulty of obtaining the specified steam 
temperature in the first instance and of maintaining it under 


all conditions of operation, water-wall cleanliness, etc. 


The design of the Combustion Steam Generator provides 

adequate space for the superheater which is so located in the 

assembly as to permit of simple supports and a degree of 

accessibility unusual in boiler construction. The location of 

the superheater in close proximity to the furnace, insures COMBUSTION 
STEAM 


a minimum variation in the total steam temperature between Sees bese 8 


minimum and maximum ratings. ris 
vce 


COMBUSTION . gers ty sing i 


ENGINEERING “n= 
CORPORATION 


200 Madison Ave., New York, N. Y. 
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HIS curve shows the total sales of Babcock & Wilcox 
Fusion Welded Boiler Drums in the sixteen months from 
July 1, 1930, to November 1, 1931, and discloses the rap- 
idly increasing demand for this improved and modern form 





of construction. 


These 150 drums with fusion welded seams are for installa- 
tions in thirteen states, one territory, and in ships for the 
United States Navy. The boilers are to serve twelve entirely 
different industries and will operate between 150 and 500 
pounds per square inch pressure. 


The foregoing not only indicates the widespread interest in 
fusion welded boiler drums but is conclusive evidence of the 
acknowledged faith in the Babcock & Wilcox Fusion Weld- 


Fusion Welding is but . . 
one of several publi- es Technique. 


cations describing 
The Babcock &Wilcox Modern shop equipment including automatic welding ma- 


FusionWeldingTech- ; 
nique that will be chines, powerful X-Ray apparatus, and one of the largest 


gladly sent upon re- 


ratty annealing furnaces ever constructed, combined with com- 


plete laboratory facilities for comprehensive tests of welds 
enable The Babcock & Wilcox Company to supply all of 
its boiler drums with fusion welded seams and the Company 


strongly recommends this construction. 


a, 


THE 


/ BABCOCK & WILCOX 


85 LIBERTY ST. Cc 0 te PANY NEW YORK, N.Y. 
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The Only Way to Assure the Water Supply 


and secure the advantages of a Sterling engine is to specify “Sterling or equal”. There 
is no equal. But you buy the Sterling at a fair price and receive more dollar for dollar 
value. Measured by any standard of design, material, workmanship, ability, reliability, 
applicability you will find a Sterling the one engine specifically built for standby duty. 


Sterling Sects Internal 


High Combustion 


Engines 


At Wapakoneta, O., Sterling Chevron 4 cyl. engine direct con- 

12 to 565 B. H. P nected to a two stage Platt Iron Works double suction split case, 
A se nani cent. i capacit of Range GPM, against a iota beng of 

Gas or gasoline. pe oat 1200 nstall y the iso Wagner of Day- 


STERLING ENGINE COMPANY 


Home office and plant ; 
1270 Niagara St., Dept. C-10 900 Chrysler Bldg., 
Buffalo, N. Y. New York, N. Y. 








Neemeseko ndry, Inc., 186 First St., 





The complete line of insulating products, including loose and granu- 
lated Rock Wool flexible blankets, rigid blankets, pipe coverings, EF F | ©] E N 1 
brick, block and cements, for any requirement and any temperature 


ROCK WOOL Beas PERMANENT 


GENERAL INSULATING & MANUFACTURING CO. 
ECONOMICAL 


AAU: Ware) ALEXANDRIA, INDIANA 








H U B E R Water Tube Boilers for Every Service 
_ of high quality for central stations and 
industrial plants of all sizes, and for utilization 
STO KERS of waste heat from kilns and furnaces. Steel con- 
struction only. Straight tube and bent tube types. 
A Stoker for Every Boiler Noted for long life and economy of operation. 
Engineering service available~wire or write. 


Write for interesting EDGE MOOR IRON COMPANY Edge Moor, Delaware 
records of perform- a 


ance in representative 
plants, and a copy of 
Seg “Five Minutes With ~ 
the Coal Bill”. \dioe 
Huber Type “MH”’ Stoker 
FLYNN AND EMRICH COMPANY Water’ Tube OWLERS 


307 N. Holliday St., Baltimore, Md. STRAIGHT AND BENT TUBE TYPES-WATER WALLS—AIR PREHEATERS 
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KAPLAN TURBINES 
invariably give You 


Higher Efficiency! 


Crowley plant of the Flambeau Paper Co. 


increased Output — Lower 
cost per kw.-hr — Smaller 
operating costs... 


— Kaplan installations, such as the 

Flambeau Paper Company, Lake Walk, 
Rockton, Texas Hydro-Electric, Niangua River, 
etc., graphically illustrate the mechanical relia- 
bility and the unequalled operating efficiency of 
the Kaplan Turbine for low-head waterpower 
developments .. . 


While the cost of a Kaplan Turbine represents 
an increase of 1 to 3% in the plant investment, 
the increased output of 8 to 25% lowers the 
initial cost ratio, lowers the cost per kw-hr; and 
results in lower labor and maintenance costs 
because the Kaplan is automatically adjustable. 
WRITE FOR BULLETIN 123-A for the inter- 
esting details and engineering data. 


IC @OTUIRIBINIES 4s 
GAR : 


YORK, PA. 


Boston, 176 Federal Street Chicago, 20 N. Wacker Drive 
Albany, N. Y., 1105 National Savings Bank Building 
Salt Lake City, 206 S. W. Temple Street 
Portland, Ore., 224 Pine Street 
San Francisco, 7 Front Street 





=TERRY= 
TURBINES 


= OVER 13,000 SOLD = 


Also Reduction Gears 
and, Shatt Couplings. 


The TERRY STEAM TURBINE C2 
HARTFORD: CONN. 








GAS ENGINES 


HORIZONTAL, 4-CYCLE, DOUBLE-ACTING 
POWER AND COMPRESSOR UNITS 





COMPRESSORS PUMPS 
Portable and Stationary Centrifugal, Steam, Power 
ROCK DRILLING EQUIPMENT Rotary, Deep Well 
Contractors Air Tools MULTI-V-DRIVES 
Rock Hammers and Drifters FEEDWATER HEATERS 
Driii Steel and Accessories METERS 
AutomaticHeat Treating Machines Water, Grease, 
Forging Furnaces Oil, Gasoline 
CONDENSERS DIESEL ENGINES 
und Auxiliary Equipment CHROMIUM PLATING 


Literature and engineering data on request 


WORTHINGTON 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
ii i * GENERAL OFFICES: HARRISON, N N. J 
gG-3 District Sales Offices or Representatives in ‘Principal Cities 











pa the 


CONTINUOUS REGENERATIVE COUNTERFLO 


FOR preheating combustion air 
with 3 from the boiler flue 
—_ 10 to 15 per cent fuel 
my Better combustion from 

a el. 70 per cent heat re 
covery possible only with the 
continuous regenerative counter- 
ve | Freee used exclusively in 
jungstrém Air Preheater. 


Write for literature. 
800,000 Boiler hp. in 
service in the U. S. A. 


Air ~ se Tiimeaiien 40 E.34th St., New York 











Horizontal Cross Drum Boilers 
Vertical Water Tube Boilers 
Inclined Curved Tube Boilers 
Horizontal Tubular Boilers 


B OJLERS 


Gae WicKes BOILER Co: 


SALES OFFICES: 
SEW YORK, 601 FIFTH AVE. PITTSBURG, 1218 EMPIRE BLOGs. SAGINAW, MICH. 
CHICAGO, 39 SO. CLARK ST. DETROIT, 2387 UNION TRUST BLDG. 
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MIOORE= 


Do YOUR CONDITIONS REQUIRE 
VARIABLE SPEED TURBINE DRIVE? 


"The two 225 H.P. Moore Turbines shown above drive 
hot gas fans. Speed must be varied over a wide range while 
operating. <> 

Moore Hydraulic: Variable Speed Governors are used. 
They can be set, while running, for any desired speed be- 
tween 300 and 2000 RPM, or higher, and will hold that 
speed practically constant regardless of any normal change 


in load, steam pressure or back pressure. 


These Hydraulic: Variable Speed Governors can be sup- 




















plied for any Moore Turbine, fram the largest to smallest. 


Steam Turbines Reduction Gears Centrifugal Pumps 


MOORE STEAM TURBINE CORP. 


WELLSVILLE, N. Y. 
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No Overflow Tanks Needed 
for This Pipe Line 


After thorough investigation, a General Electric Type 
DS-53 mechanical-drive turbine was selected for this 
pipe line because of good steam rates, and the fact that 
the sectional valve gear gave a wide speed range to 
accommodate the pumping units to the varying condi- 
tions of volume and temperature encountered. 


According to the engineer in charge, this turbine oper- 
ates with utmost satisfaction. It meets all guarantees as 
to water rates and is effecting very marked economies. 
One of the greatest advantages of using a turbine for this 
service is the fact that the entire pipe line operates as 
a unit, doing away with the necessity of overflow tanks 
at the various pumping stations. 


Advantages such as these are only a few you will find in 
the use of G-E mechanical-drive turbines. If you wish 
more information, send for a copy of Bulletin GEA-1145, 
or ask a turbine specialist to call. 


December 15, 1931 


Whatever the conditions, there is a G-E 
mechanical-drive turbine which will exactly 


meet your need. 


175-38 


GENERAL @ ELECTRIC 


SALES 


AN ENGINEERING S-2.R Vi Cs 


N PRINCIPAL CITIES 
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C Whe QUIET OPERATION. *- 


IS ESSENTIAL 


HE HARVARD MEDICAL SCHOOL is surrounded by 
T rene related institutions, seven of which are 

hospitals and all of which receive steam, hot water, 
electrical energy, refrigeration and other services from 
the Medical School power house. To meet the growing 
requirements and to insure uninterrupted service, the 
capacity of this plant has lately been augmented by 
the installation of two boilers to deliver steam at 250 Ibs. 
and 100 deg. F. superheat, and of a 1000 KW. 


DE LAVAL GEARED DIRECT 
CURRENT TURBO GENERATOR 


which was placed on the foundation of an old 125 KW. engine 
driven generator. Because of the location, quietness of oper- 
ation is essential, and the selection of the De Laval unit by 
the Engineers of Harvard University, after careful investi- 
gation, has been fully warranted by the actual operation. 


DE LAVAL STEAM TURBINE CO. 
TRENTON, N. J. 





















AO-3114 








116 


POWER PLANT 
ENGINEERING 


December 15, 1931 


ALPHABETICAL INDEX TO ADVERTISERS 


Air Preheater Corp., The 

Alco Products, Inc 
Allis-Chalmers Mfg. Co 
American Chimney Corp 
American Engineering Co 
Armstrong Machine Works 
Associated Business Papers, Inc 
Atlas Valve Co 


Babbitt Steam Specialty Co., Inc.... 98 
Babcock & Wilcox Co 


Badger & Sons Co., 

Bailey Meter Co 

Bartlett Hayward Co 
Bayer. Co., The 

Binks Mfg. Co.. 

Brady Conveyors Corp., The 
Bristol Co, 


*Bundy Steam er Co 
F naae 2: “Batteg 
Bitiees- Parr eS 
e Burt Mfg. Co., 4 


A . = | 


7 
3 


Carborutidum Gps 2) oss. Ae 101 
The Philip 
Inside Front Cover 


Carling Turbine Blower Co 


Carey Co., 


Centrifix, Corp. 

Chaplin-Rulto Mfg. >. br 
Chicago As Co. o> es oa 
a Seg A 


Cueame il 


Combustion Engineering Corp... 108-109 


Crane .Packing Co 


Dampney Co. of America 
Dart Mfg. Co., 

Dearborn Chemical Co 

The 
De Laval Steam Turbine Co 


De Laval Separator Co., 


Dravo-Doyle Co. 


he . 25 


Edge Moor Iron Co 

Elgin Softener Corp 

Balint £50; oc... siwicmenesn saw 328 
Engineer Co., The 


Fairbanks, Morse & Co 
Fisher Governor Co 
Flynn and Emrich Co 
Foster Wheeler Corp 
Frederick Iron & Steel Co., 
Fuller Lehigh Co 


Gen@mal Electric Co... 2. 5: iiee.s oes 114 
General Insulating & Mfg. Co 

General Specialty Co., Inc., The.... 
Griscom-Russell Co. 


Hammel Oil Burning Equipment 
COS TRC: eh Sees Soe os ete eee 103 


Hawk-Eye Compound Co.......... 26 
Hays Corp., The 

Homestead Valve Mfg. Co......... 93 
Hoppes Manufacturing Co., The.... 26 
Howard Iron Works 





See pages 82, 84 and 86 for 
Classified List of Products 
and Their Manufacturers. 











International Combustion Engineer- 
Te GORD) 05 ccesiie se see 108-109 


International Filter Co.. 


International Nickel Co 
Ps ‘ Inside Back Cover 


Jrving Iron Works Co............0102 


Jenkins Bros. ...........++sseeeees 93 


Kaye & MacDonald, Inc 

Kelly Foundry & Machine Co., The.103 
Kennedy Valve Mfg. Co., 

Keystone Lubricating Co., The 


McGraw-Hill Book Co 
i 


Manistee Iron Works 
Marley Co., The 

Master Mechanics Co 
Metallo Gasket Co 

Midwest Piping & Supply Co 
Moore Steam Turbine Corp 
Morehead Mig. Co 


Nash Engineering Co 

National Aluminate Corp 

National Pipe Bending Co., The.... 
Neemes Foundry, Inc 

Northern Blower Co 


Peabody Engineering Corp 
WPOUIGLE MING <5 6 <5 55. Fu gislece seve es cs 20 
Pierce Co., The William B 
Pittsburgh Piping & Equipment Co. 89 


Reliance Gauge Column Co., The.., 
Republic Flow Meters Co 
Richardson Scale Co 

Roto Co., The 

Ruggles-Klingemann Mfg. Co 


Sarco Co., Inc 

Scaife & Sons Co., Wm. B 
Schubert-Christy Corp. ......+...... 98 
Signboard Section 

Simplex Valve & Meter Co 
Smith Co., S. Morgan 
Smooth-On Mfg. Co 
Springfield Boiler Co 
Squires Co., The C. E 
Standard Oil Co. (Indiana) 
Sterling Engine Co 


Terry Steam Turbine Co., 
Texas Co., The 
Toledo Pipe Threading Machine Co., 


De Bew Oe tei 65. ee 25 


Front Cover 
.94-95 


Vacuum Oil Co 
Vogt Machine Co., Inc., Henry.. 


Wailes Dove-Hermiston Corp 

Warren Steam Pump Co., Inc 
Warren Webster & Co Back Cover 
Wellman Engrg. Co., 

Wickes Boiler Co., The 

Williams Valve Co.. The D. T 
Worthington Pump & Mach. Corp..112 
Wright Austin Co.........0e6. erence 


Yarnall-Waring Co. .. 





oe 


